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A B OUT twelve months ago, I pub- 
liſhed an Eſſay on The GENERATION © 
of ANIMAL HEAT, which was preceded 
by an Iutroduction, pointing out the Ele- 
mentary Principles of Nature, and the 
fundamental Laws by which they are Go- 
yerned; — At the ſame time, intimating 
my intentions of publiſhing, a full Expla- 
nation of thoſe Principles and Laws. 


Dat Explanation, I now offer to the world, 
in iy: following Pages. 
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Tarr fo have — it to the par- 


ticular agents and operations of Chemiſtry, 


but, being uncertain whether even this will 
be read, or not, I thought it beſt to * 


my reſearches, at leaſt for the bree. 
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themſchves to the Mind; as being eſſentially ne- 


ceſſary, enn Ty: 


SECTION. IL 


An Attempt to prove, that the Elementary Prin- 

 ciples, propoſed in the preceding Section, in 

reality Exiſt z. and iu point them out in Nature; 

| ho that they may be known, and diflinguiſhed 
Jn . with certainly, 
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In ſome few places, Subtil is printed for Subtzle; and 

in a great number of places, à Colon is put inſtead of a 

Comma. 1 25 

Page 2 line 11 and 12—and p. 198 1. 5 (6) for indiſtructi- 
be read indeſtrudible. ein 

— 12 l. 4 (6b) for its evident, read is evident. 

— 23 |. 5 for fixed particles, read a fixed particle. 

—— 35 1.6 ( 2 for progeſſive, read 2 
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42 I. 10 for depend, read depends. 

—— 236 |. 10 for charged, read changed. 

— 249 |. 6 for expelled, read repelled. 
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SECTION I. 


On the Principles of Nature, evidently preſenting 
themſelves to the mind ; as being eſſentially neceſſary, 
10 produce the various appearances, every where 2 
fering 3 to its IE 458 


F we tale a _ comprehenſive view 1 1 nature, 
we cannot avoid perceiving the exiſtence of 
matier, in all the different ſtates, from the pon- 


derous and impenetrable ſolid, to the moſt ſubtil 
B and 


and expanſive fluid. But whatever be the ſtate 
in which it is, we ſtill are convinced of its mate- 
riality, by its action upon our material organs of 
| ſenſation; nothing being capable of exciting the 
perception, or idea of its exiſtence, preſence, and 
action, but what is material. ; 


Evety thing therefore which we can perceive, 
and know to exiſt, muſt be material, howloever 
rate or expanded; and the only definition of a 
particle of matter, which I wiſh at preſent to give, 
is, that it is an impenetrable point or atom, in- 
diſtructible, and * by no natural means 
diviſible. 


2 All things therefore exiſting, muſt be com- 
poſed of particles of matter; and their different 
Rates; with reſpect to ſolidity, muſt depend upon 
the manner, in which thoſe particles are combi. 
ned with each other; the nearer they approach in 
every direction, the more ſolid and ponderous the 


compound. And upon this mode of arrange- 


ment alone, all the various ſtates of ſolidity and 
n muſt depend; becauſe we can never con- 


ceive 
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ceive it poſſible, for a particle of matter, to hct at 
2 diſtance from itſelf, or Where it is not; there- 
fore, there can de no ſach power exiſting ut | 

repulfion, or attraction, unleſs tlie particles at< 74 


tracting. or repelling be in contact. 


We may arrange every thing in nature under 
four general beads or claſſes,” with reſpect to their 
ates of ſolidity : theſe will be Solide, men 
ene en eee 

N 
The , away dody or ſub- 

r whoſe component particles nearly ap- 
| proach, and are forcidly attracted to each other: 

fo as to ſtrongly teſiſt any power, applied to ſepa- 

rate them from the ſtate they are in, and the pre- 
fent connexion they have, with reſpect to cach 
other. To this clafs belongs every thing which | 

we in oe en body, or ANNE for 8 


ae e eee 5 — 
which ſtrongly reſemble the former; except in 
this reſpedt, that che particles of which they are 


B 2 compoſed, 


* 
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compoſed, have, little attraction amongſt them- 
ſelves; conſequently, by any moderate force, they 
may be made to recede, and eaſily move amongſt 
each other in any direction. Of this kind are all 
liquids, as Water, Quickſilver, Oils, Spirits, Kc. 


Ot the third claſs, are all thoſe rare, expanſive 
fluids, which are known by the names of Gaſes, 
Airs, or elaſtic fluids; and alſo vapours. Theſe 
though as evidently material as the other, contain 
fewer ſolid particles, with very large interſtices; 
and though they have weight, and a certain de- 
gree of ſolidity, or power of reſiſtance, yet, that 
weight and ſolidity are ſmall, when compared 
with the ſubſtances of the former claſſes; and con- 
ſequently, the number of ſolid particles they con- 
tain, muſt be far leſs, than the une compo- 
n or en ene 294430 


| & lite 11% ri 
To the faurth Pr belong doo 3 8 
five, ſubtil, and peculiar fluids, Fire, Light, and 
the Magnetic and Electric fluids, * Their exiſt- 
ence is known by their actions; and conſequently 
they are as certainly material, as the ground upon 
which 
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which we.tread ; for nothing can act upon matter, 
but what js material: nothing can produce ſenſa- 
tion, or the perception of its action upon our ma- 
terial organs, but what exiſts; and nnn 
know to exiſt, mult be materia. ; 
"rot nt } F509) 4 1163 HM 
1 Aeg ponderous ſolid, 
and moſt ſubtil fluid, are compoſed. of particles 
equally material, and impenetrable; but the num- 
__l ſolid particles contained ina cubic inch of 
cannot be nearly equal to the number con- 
— of metal, as is, evident 
from the. difference of their. ſpecific gravitiesz 
therefore tis certain that thoſe ſolid particles can» 
not be ſo near to each other in air, as they are 
in metals. N ; 
But it bach been 8 on cannot be 
diſproved, that no particle of matter can at 
where it. is not; therefore, the particles forming. 
air, muſt be in contact with each other, from the 
centre to the circumference; but as 2 certain ex- 
tent, or bulk of air, is not ſo denſe, or ſolid, as 
an equal bulk or extent of metal: it muſt contain 
| fewer 


A 
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fewer particles of matter, and more interſtices; 

conſequently, if the particles of matter are in con- 
rat, from the centre to the circumference- of a 
particle of air, the cauſe of its rarity muſt be, 
that the lines of contiguous particles, forming that 
extent, cannot be in contact, but muſt form 
radii of particles, diverging from each other, 
in G py W „ wan 


- Bis A de hdr hr PETTY &'% as to 
loſe its acriform ſtate, affords a ſmall quantity of 
acid; in a flare occupying much leſs” ſpace than 
before; and much more ſolid or denſe. ' Thoſe 
particles of acid therefore, when in the ftate 
of pure air, could not de nearly in contact, 
but were kept from each other at a conſiderable 
diſtance; conſequently, not being capable of act- 
ing where they were not, in that expanſive ſtate, 
they muſt have been kept aſunder, by the inter- 
poſition of fome other particles of matter, ſur- 
rounding them in lines, like radii, in all direc- 
tions, diverging from cach other as they receded 
from the acid particles as centres, ſo as to form 
atmoſpheres around them; which reſiſting each 

| | | other 


" 1 
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other, when, brought into contact, kept thoſe 
acid centres at a certain diſtance; in the ſame 
manner, as two light balls, clecrified with the - 
ſame kind of electricity, repel, or keep each other 
at a diſtance, proportionate to the extent of their 
reſpective atmoſpheres of elcctric fluid; or in the 
ſame manner, as two ſimilar poles of two mag- 
nets, refuſe to approach each other. For lines of 
particles, forming radij, extending in all direc- - 
tions from different centres, cannot penetrate, or 
approach each other, nearer than where they come 
into contact, becauſe, though the lines of parti- 
cles at the centre of contact, are parallel, or in the 
ſame direction, the ſurrounding diverging radii 
will act upon each other at certain angles, ap- 
proaching to a right angle, as they recede from 
the centre of contact; conſequently, two ſimilar 
atmoſpheres will not be able to penetrate each 
other. 


It appears therefore, that the acidifying parti- 
cles forming the baſe of pure air, excite certain 
particles of matter, to attract each other, ſo as to 
arrange themſelves in an atmoſpheric form, like 

| radii, 
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| radii, round each acid particle as a centre; and 
that the rarity, elaſticity, and levity of pure air, 
depend upon this atmoſpheric arrangement; 
where the lines of particles, diverging as they re- 
cede from the acid centre leave large interſtjces; | 
between them, and form a particle of Air, light, 
yielding, elaſtic, and yet ſufficiently ſolid, tokeep 
every ſimilar particle at a diſtance, equal to its 
extent; if not overpowered by preſſure ab extra. 


Tf a little nitrous acid be put into a phial, and 
expoſed to the action of ſolar light; a quantity of 
pure air will be produced: but not without being 
expoſed to the light; conſequently the particles 
of acid do not produce pure air, by their own ar- 
'rangement, amongſt themſelves; but, by their af- 
finity to light, or /omething partly compoſing it, 
they attract to themſelves atmoſpheres of that 
* ſomething, and form pure air; therefore, a par- 
ticle of pure air, is a particle of acid, ſurrounded 
by an atmoſphere of particles of ſome other kind, 
attracted from light ; thoſe particles by the at- 
traction of the acid, being united to it, and exci- 
ted to attract each other, ſo as to arrange them- 

ſelves 


PRINCIPUES'OF NATURE. 2 


| ſelves into lines, like radii, ſurrourding the par- 

ticle of acid in an atmoſpheric form therefore 
we may naturally ' conclude; that there ar tvs 
kinds of matter: a ſiued kind, forming the baſes of 
all ſolid particles, or 'compoſitipns''bf! ſolid puiti- 
cles; andunaFive kind, whoſe particles being at- 
traced bythe: fixed particles of matte become 
cited to attract each other; ſo às to form lines in 
an atmoſpherit form, ſurrounding the fixed central 
particles} and diverging froin cach-orher;>as they 
recede from their exciting. oentres; in the ſame 
manner, as a numder of iron filings when expoſed 
to che ation of a magnet, are excited to attract 
| each other, and arrange themſelves in a Certain 
manner, eee e fey % ng 

ming ning brig yitiigtt Yo 1370 6 
-  Inflmmible air reſtwibles e abba 
panſibility, ratity and levity, 'in'which laſt reſpect 
it even greatly exceeds it; conſequently iti con- 
tains but few! particles of fixed matter and thoſe 
particles are kept at -a diſtance from each other, 
by the atmoſpheric ILY of active n. 
cles around dem. ns, 


C | Mo 


# 
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If a quantity of this inflammable air, be mixt 
vith a proper proportion of pure air, and the at- 
traction of thoſe atmoſpheres to their reſpective 
centece he weakened by being extended and dila- 
ted hy x certain degree of heat; they will penetuate, 
and unite with each other, ſo as to bring their re- 
ſpective fixed centres into contact: which unite 
and arm water; by which union the atmoſpheres 
being diſengaged, combine and form fire, or 
light ;- conſequently the atmoſpheres of the parti- 
cles of inflammable air, have an affinity to the at- 
moſpheres of the particles of pure air, by which 
they unite, and draw their reſpective centres into 
contact: but atmoſpheres ſurrounding particles of 
pure, or inflammable air, have no attraction, 
or power of penetrating and uniting with ſimilar 
atmoſpheres; of the /ame kind of air; therefore the 
atmoſphere ſurrounding a particle of inflammable 
air, is of a different kind, from that inveloping 
che acid particle, and producing pure air; as 
having an attraction of union to it, exceeding the 
attraction of arrangement, among its own ſimilar 
particles; and reſembles the atmoſphere ſurround- 


ing a ball of cork, poſitively electrified; which 
will 
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will not unite with another, with a ſimilar electric 
armoſphere ; but rapidly ruſhes into union with a 
nnn, by an e 1 
. e A Hollis 
a H. 
It appears Ahe that theres are !/ww9 kinds of 
active particles; that the particles of either kind 
being attracted by fixed particles of matter, be- 
come excited to arrangement, in an atmoſpheric 
form, round their reſpective fixed particles; that 
each hath an attraction for the other kind, when 
in a ſimilar ſtate: ſufficient to deſtroy its peculiar 
arrangement; and that the conſequence of that 
union, is; an united effort, to draw their pee 
centres into contact. | a 


+ The particles of matter, compoſing the uni- 
verſe, and producing all the phenomena of na- 
ture, therefore, ſeem to be of tz general kinds. 


The firft kind, are ſimple, impenetrable, or 
ſolid particles of matter, poſſeſſed of a powerful 
attraction, to particles of the other kind; theſe 


for conveniency, may be called fixed or ſolid par- 
6&2 ticles 
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Fg 


ticles of matter; as forming the ſolid baſes, or 
evident ſubſtance of the firſt: and ſecond claſſes of 
matter; and affording the fixed centres, round 
which the particles of the other kind, arrange 
themſelves like 1 to form the n 
e bee Nch nanny 05 I RY 


| The . kink of matter, are ak Fa 

particles, poſſeſſing a kind of polarity ;- by which, 
when attracted by the fixed particles of the firſt 
kind, becoming excited, they attract each other 
ous particles, extending like radii, in all directions 
from the centre; which lines muſt recede from 
each other, as their diſtance from the centre in, 
creaſes. | 


* 
** 
97 pe 


But as their excitement, and arrangement, de- 
pend upon the attraction of the fixed central par- 
ticle: its evident, that their attractive force of 
arrangement, muſt be leſs, as their diſtance from 
jon: , ed CP | 1170 tot 


The particles of this 42540 kind, all for 
| the 


PRINCTIPLES'OF!NA TURE. 13 


the: ke of difincion ee ans 45 | 
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But dog all * Abbes prrticles, ineforble 


each other, in being equally attracted by fixed 


matter; and by that mrans excited to atmoſpheric 
arrangement; they are certainly of wo different 


forts. i: Active particles of either ſort, when ex. 


cited, attracting ſimilar particles to arrangement; 
and two atmoſpheres of the fame kind of active 
particles, having no power of attracting or ap- 


ing atmoſpheres, of the epνẽꝭLu or different 
ſorts, attract each other into parallel lines, e- 
tending from one fixed centre to the other: which 
by their united force, they draw into contact. 


That this diverſity of active particles, actually 
exiſts, is ſully proved by both electricity, and 
wagnetiſm. For inſtance, to light cotk balls, 


if | poſitively electrified, will not approach near 


each other: but if one be , poſſitively, and the 
other negatively electrified, they will, ruſh into 
contact with violence. In like manner the north 


| pole 


proaching each other, nearer than where they 
come into contact:; while radii of particles fortn- 


r eee ee. er. EY - 


arrangement around it ; we muſt likewiſe allow, 
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pole of one magnet, will not approach the north 


pole of another; but will 6 pool meet ION Tooth 


rap AL it "__ Reed: 


105 auh) D150 "m "210 | 

10 e bes iy that Fs are t 
ative powers in nature; or /wo ative material flu. 
ids, eſſentially different in their properties, or 


diſpbſitions. Each of them hath an attraction for 


fixed or ſolid matter; but certain circumſtances 


render the ſame ſubſtance; attractive to one active 


fluid, but not to the other. And tis indeed ne- 
ceſſary, that there ſhould be vo abe principles 
of different natures; becauſe, if there were not, 
the ſimplicity of ſolid matter, and the uniform, 
equal attraction; of one ſimple active fluid, would 
unite all nature, into one homogeneous, inorga- 
nic, lifeleſs maſs. 


Since then it is neceſſary, and natural to con- 
clude, that there are wo aclive fluids, in nature, 
of different properties, and diſpoſitions, thou 
agreeing in ſubtilty, expanſibility, the property 
of attraction to fixed matter, and atmoſpheric 


that 
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that they have an attraction for each ier. For 
if a certain body, poſitively. electrifiec le or ſur- 
rounded by an atmoſphere of one active princi⸗ 
ple, will not come near another in the ſame fates 
it ſhews that each body attracts its own electric 
atmoſphere; and recetles, if poſſible, from the 
ſimilar atmoſphere ſurrounding the other but 
when preſented to à body negatively f electriſied, 
they mutually ruſh into contact; hecauſe the body 


negatively electrified, hath: an atmoſphere: formed - 


by the other active fluid. The ſame in magne- 
tiſm; the two active fluids, form fmilar: dtmaſs 
pheres, around the oppoſite ends of the needle; | 
the ſanie fluid; always ſurrounding the ends of 
different needles, pointing the ſame way;! in con- 
ſequence of which; the ſimilar ends will not unite; 
but the oppaſite ends will, forcibly ;' becauſe the 
active fluids of the two oppoſite poles of the nee. 
dles, being different, attract each other. The 
ſame reaſon is to be given, for the union even of 
r with an ula l. 


; $75 
331 4 


We may thetefore cn that beſides the 
ſimple particles of fed matter, there are t kinds 
| | | of 


1 | Þ:, 


1s ON THEOEVIDENT 1 


of dvr particles in nature: that the ed (parti. 

cles, equally: attract both kinds of active particles; 
that either kind by that attraction, becomes exci- 
ted to amqſpberic arrumemeui around the fixed cen. 
tre: by means of the peculiar property, or. po- 
larity, by which active particles of the ſamq kind, 
attract each other, ſbias to form lines; extending 
from the fixed matter, like radii from a cen. 
that the atmoſpheric radii of different kinus, have 
an attraction of combination with each! other, 
when in ſimilar ſtates of ext itement, by which 
they draw their reſpectivo fixed centres iito con. 
tact; but that ien in the qtmoſpheric ſtate, nei · 
ther of theſe active fluids, will attract the at 
kind of fluid, in the ſame manger ſurrounding its 
reſpective ſolid centre; becauſe their attraction is 
exerted upon the centres themſelves, hich each 
reſpectivtiy is united to. But if one centre has 
à greater atmoſphere than the other, that other 
will attract ſo much from it, as to make an equi- 
libriuim; where each atmoſphere will extend; to 
an equal diſtance from its centre. 

Having now found matter, conſiſting of ſolid 
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or fixed particles; and two active fluids, or kinds 
of active particles, each having an affinity” with 
the ſolid or fixed particles, round which they form 
armoſpheres: which will not unite with" fimilar 
armoſpheres; but having an attraction for each 
other, by which, particles of folid matter poſ- 
ſefſed of atmoſpheres of the different fluids; are 
attracted to unite; we muſt next ſee; what will be 
the reſult of their union with thoſe eee 
of matter; and * with mn Hai 


Theſe two active W voi r at- 
tracted by the fixed particles of matter, will each 
attract and unite itſelf, to the fixed particles ex- 
poſed to it; and conſequently, each folid parti- 
cle, will form a cen to an atmoſphere, of one or 
other of theſe active kinds of particles, (which for 
the ſake of conveniency when in that atmoſpheric 
ſtate of excitement, I ſhall occaſionally call active 
fluids,) by which the very properties of theſe fluids, 
will be united to the particles of folid or fixed 
matter; and that union will form a compound, 
where the inertia of the ſolid particles, and the 
clafticity and rarity of the active fluids, muſt be 

D | each 
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each diminiſhed, by their mutual attraction and 
union. 4; Ri Rinn den?: led Bits to 
Theſe compound particles, will therefore have 
partly the ſame general properties, as the active 
fluids. themſelves have. Particles with ſimilar 
atmoſpheres will not unite, but with. different 
atmgſpheres they will. And theſe active fluids 
being equally and univerſally diffuſed, as far as 
creation extends; and being equally and power- 
fully attracted by the fixed particles of matter: 
every fixed particle of matter muſt have an atmoſ- 
phere of either one or other of theſe active fluids; 
but as they are each equally attracted by ſolid 
matter, tis evident, that whichever of the fluids 
is firſt united to any ſolid particle, that atmoſphere 
to a certain extent, the particle muſt for ever re- 
tain; becauſe that fixed particle cannot meet with 


any thing, to which it hath a ſtronger affinity; 


and that active atmoſphere can never be more for® 
cibly attracted by any other power, than that, 
with which it is already combined. Conſequent- 
ly, that atmoſphere will never be attracted from 
its ſolid centre; and that centre cannot be imme. 

diately 
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diately acted upon, but by firſt deſtroying its at- 
moſphere; which can never happen, as nothing 
can attract it more ſtrongly than its centre does, 
even were it diſengaged ; but by being already 
united to it, -it'muſt for ever ſo remain, to a cer- 

tain extent or diftance from its fixed particle; as 

its attraction for every other matter, is weakened 

in —— it attracts 1 Is ng. 0 O 


. -. 
m4: 1 . th. Dar oy 5 


olliite ſolid e matter, We Au- 
ates an atmoſphere of one or other of the two ac- 
tive fluids; but as thoſe fluids are different from, 
and have an attraction to each other; ſo muſt the 
particles, which as atmoſpheres they -actuate; 
therefore, every particle of ſolid matter, muſt be 
thus actuated; and the whole will form #9 cg 
es, or principles, each poſſeſſed of different proper- 
ties: and each having an —— and n 
union with the other. [31 gab 


* 


Of one or other, or both of theſe claſſes of ac- 
tuated particles, all the various ſubſtances in na- 
ture, which contain any fixed matter as their ba- 
ſes or in their compoſitions, muſt be formed; ſuch 

D 2 are 
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tree thoſe. of the of, /ermd; and third claſſes af 
matter; and all the other ſubſtances, ar fluids, 
Auced by the two active fluids, ſeparately, or con- 
jointly; A de t ER wehen 

: M39 

ea le the Sire: Solids, 
fluids and aeriſorm ſubſtances in nature, we in 
reality find, that all of them contain an ram, or 

an acid: baſe or matter; an alkali and an earth, 
are of the ſame nature, or the ſame principle, in 
different ſtates of combination ;- but the alkali 
ſeems to be the ſtrongeſt in its general affinities, 
and conſequently the moſt active; but that activi. 
ty or alkalinity, ſeems to be a quality depending 
upon circumſtances: therefore, I include 40th un. 
der the general title of - 6artby matter; | having a 

ſtrong attraction to the other, the acid matter. 


"Theſe two ſubſtances being of different natures, 

and having a ſtrong attraction to, and power of 

- uniting with each other; are the two claſſes of /o- 
lid, or fixed particles, with atmoſpheres of the 
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two different active fluids; I ſhall therefore call the 
active fluids, the earthy principle; and thoſt par · 
ticles, having an atmoſphete formed by the auber 
active matter, the acidißing principlæꝝ : andi theſt 
are the two/e/id principles of nature; compounded 
of /imular central particles of ſolid or faxed matten 
as baſes or centres, n 
e e e t 07 OVER wer m 
v7 oo H οεενðini 110. 

ad my nen 3 out the two — 
ſalid principles of nature, and diſtinguiſned them 
by proper names, agrecable to thoſe which are 
univerſally adopted : tis neceſſary, to diſtinguiſh 
the other two, the au principles, by theig te- 
ſpective names alſo. & le 1 


t n 0 a, ud SLUT! 

One of them is knoun, admitted, and named 
already: tis therefore only neceſſary do point it 
out, and aſſign to it, the name univerſally given 


to it. 


To arrive at this diſtinction, we muſt firſt of alt 
ſay, that the ear/by principle is a particle of fixed 
matter, 


' 
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matter, with an atmoſphere of one of the active 

fvids; that this atmoſpheric, or compound parti- 
cle, will not unite with a ſimilar one; but will, 
with one formed by the other active - fluid. 'A 
metuly ĩs allowed to be formed of an earth united 
to Phlogifon; that is, # metal is compoſed of a 
number of particles of earth, united together by 
their general attractionj to the active fluid, of a 
different nature, to their reſpective atmoſpheres; 
which interpoſed between the earthy particles, at- 
tracts each equally, and conſequently, draws them 
into: coheſton, or a ſolid form. But this active 
Atid, giving coheſion, / and metallie properties, 
t the earthy particles of which the metal is form- 
e Philoſophers and Chemiſts by general con- 
ſent, call Phlogifon. Phlogifton- therefore, is the 
name by which one of theſe active fluids, ſhall 
contimue to be diſtinguiſhed, in the following pa- 
ges, " 4+-ſbfficiently ang the purpoſe of dif. 
erimination. | > 


But, if phlogifon be the cementing principle, 
which attracts the particles of earth together, ſo as 


to form a metal: 'tis evident, that the atmoſpheres 
of 
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of the earthy particles, muſt he compoſed] of the 
other active fluid; and likewiſe, that as the parti- 
cles of the acidifying, and earthy principles, have 


different atmoſpheres, it muſt follow, that an acid- 


Hing particle, is formed of fixed particles of juat- 
ter, ſurrounded bi nnn . 
$8 

But . name are we to eee 
fluid? Chemiſtry hath none for it, becauſe it 
hath entirely overlooked it. What name then 
ſhall we ſelect, or fabricate, for a fluid, by the 
Almighty wiſdom and power, endowed with ac- 
tive properties, and amazing ſubtilty and expan- 
ſibilit y? What name better than that which the 
truly great Sir Iſaac Newton gave, to à fluid, 
whoſe exiſtence he ſuppoſed neceſſary, and poſſeſ- 
ſed of ſome properties, ſimilar to this now wait- 
ing for a name? that there is a fluid of this kind, 
in nature, Philoſophers allow; and with Sir Iſaac 
Newton and others call it Aber. By the name 
of Atber, I ſhall therefore again take the liberty 
to call it; not from fanciful fondneſs for the name, 
but becauſe it is a name given to a fluid of ſimilar 


on and expanſibility, allowed to exiſt ; and 1 


retain 


7 
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retain thut dame, becauſe it anſwers my purpoſe, 
ofdiftinguiſhing ir, from the other active principle, 
reer eee eres. ee | 


It. 


| And no we ae able fy how an erty 
Gebete for if an acidifying particle, 

2 different atmoſphere from an earthy one, and an 
acidifying particle hath a phlogific atmoſphere; 
tis evident, that the earthy principle, is a fixed par- 
ticle of matter, actuated, by being intimately at- 
tracted by, and ſurrounded with, an etherial at- 


pr ee 


The daveatery np of nature, therefore are 
three ; two acttue, and one more paſſive or fixed. 
The tuo active principles, are ther and Phlogif- 
ion, and each of theſe, by their union with the 
more paſſe principle, forms a ſecondary or more 
fixed principle; a fixed particle of matter, with an 
ethereal atmoſphere, forms an earthy particle or 
principle; and with a phlogiflic atmoſphere, the 
ariayfying 94 (24 


All nature 56 i of ſolid or fixed 
particles, 


— xz cn ͤ T2 ©. 


PRINCIPLES Oo NATURE as 


particles, and particles poſſeſſed of atmoſpheric ar- 
rangement; that is of matter and the. actuating 
property of atiraclion. For though there are tu 


active principles, yet, they perfectly reſemble each 


other in their affinity to fixed matter, in their 
power of firmly uniting with it: in a peculiar po- 
larity, or attraction of arrangement of their parti- 


cles, in right lines, when excited: and in their 


general attraction to each other. 


Were we to ſuppoſe, that there were tu origi- 
nal kinds of ſolid particles, one earthy, the other 
acid ; that one would unite with one active prin- 
ciple, and the other with the other active princi- 
ple only; for inſtance, that an acid particle would 
combine with the ætherial, but not with the phlo- 
giſtic principle; the ſyſtem would be more com- 
plex, and conſequently leſs perfect; for then we 


| ſhould have occaſion for a principle, or property 


of repulſion, or a power of choice,, by which one 
principle could chuſe with what other principle 


to unite, and which to repel. or refuſe; for in- 


ſtance, the ætherial principle would have an at- 
traction to the acid principle, or ſolid acid par- 
| | E ticle, 
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ticle, to enable it to combine with it; and a re. 

pulſion, or power of refuſal, by which it would 

decline any union with the earthy principle. But 
this would be multiplying cauſes, principles, and 
Properties, without neceſſity; for ſimple matter, 
poſſeſſed of the active property of general attrae- 
tion, is alone ſufficient, to ſolve all the phenomena 
in ffature; and conſequently the moſt conſentane- 
ous to our ideas of the perfect wiſdom of the Di- 
ty; for toproduce any certain effects, the fewer the 
principles, or inftruments employed, the more 
exalred muſt be our idea, of the wiſdom which 
contrived or employed them. n 


It appears then, that the ſimpleſt, and moſt 
perfect idea which we can form of nature, is, that 
all things are produced by /olid or fixed attractive 
matter, and acbiue matter, having the property of 
attraction and atmoſpheric arrangement: that the 
fixed particles of matter, are equally capable of at- 
tracting every active particle: that the active par- 
ticles, mutually and equally attract each other ; 
ard yet, that by the union of theſe r particles, 
with one part or kind of active matter, they be- 

| come 


| ſhews, that, though every particle of ative mat- 
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come poſſeſſed of properties, wry. different from 


thoſe acquired by ſimilar fixed particles united to 
another part or kind of that active matter; which 


ter, is poſſeſſed of an equal power of attracting 
fixed matter, and uniting with it; ang likewiſe of 


arrangement amongſt its own particles, ſo as to take 
an atme/pheric form, around that fixed particle aa 

a centre: yet, there is this eſſential difference in 
thoſe active particles, that one fixed particle, with 
an atmoſphere of æther, or phlogiſton, will nur 
unite with, or come near another particle, ſur- 
rounded with a /imilar atmoſphere ; but. will ruſh 
into contact, with a particle poſſeſſed of a different 


- atmoſphere. Thus a particle with an etherial at- 


moſphere, will not approach near another, with 
an atmoſphere of zther ; but will rapidly combine 
with a particle, whoſe atmoſphere is of phlogifon. 
It is evident therefore, that though all afrve mat- 
ter poſſeſſes an attraction to fixed matter, yet that 
there are /wo kinds of active matter, perfectly ſi- 
milar in every reſpect but this, that #zwo atmoſ- 


pheres of the /ame active fluid, when excited by 


union to two fimilar fixed particles, cannot at- 


E 2 tract, 
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tract, or penetrate each other, ſo as to unite, or 
occupy a leſs ſpace than they do already; but, that 
two atmoſpheres ove of each kind of active parti- 
cles, can attract, and penetrate each other, ſo as 
to firmly combine, and occupy a ſpace when * 
ted, {je than when IE. 


| The en why Aniler atmoſpheres, will not 
penetrate cach other, muſt be, that ſimilar parti- 
cles, have only an attraction of arrangement: while 
Particles of different kinds, have an attraction of 


union, overpowering the attraction of regular ar- 


rangement, when the two pet e are in a 
fave or equal excitement, 


This Skit or peculiar arrangement of active 
particles, being excited by their attraction to ſolid 
or fixed particles as centres: tis evident, that the 
nearer the centre, the greater the excitement, and 
the more powerful will be the property of arrange. 
ment, HET OY 


With this difference between the attraction of 
arrangement, and attraction of union of the two flu- 


ids, J 
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ids, when excited, ſo as to take an atmoſpheric 
no difficulty in ſolving the various appearances of 
nature, which may preſent ;' without having the 
leaſt occaſion to ſuppoſe, that the /ame pada ol 
matter is poſſeſſed of both attraction and 
on: which, cannot, confiſtently with reaſon;' be 
conceived as exiſtent at the ſame time, in the ſame 
particle of matter; for being oppoſite and equal 
effects, ariſing from the ſame particle or centre, 
they would deſtroy each other; neither need we 
ſuppoſe, that the ſame particle has a power of 
choice, by which it will unite to one ſimple parti- 
cle, but refuſes every union with another; for all 
that is neceſſary to be proved, is, that ſimilar ex- 
cited atmoſpheres, in this ſtate of arrangement, 
cannot unite or penetrate each other; but, that ex- 
cited atmoſpheres of the /two different active prin- 
ciples, can ; and by that union, occupy leſs ſpace 
than before their combination; which 1 would ex- 
plain in the following manner. 


Suppoſe a quantity of AA or unexcited 
ether, having in that ſtate, no particular proper- 
| ty 
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ty but fluidity, or a tendency to keep, itſelf in an 
equilibrium. If, two particles of fixed matter, be 

introduced to this ether, they will attract it pow- 
erſully: and by that attraction, the gontiguous par- 
ticles of iber, will become excited, ſo as to at- 
tract the ſurrounding particles, and they athers ; 
ſomething like what takes place, when a number 
of ſmall needles are arranged ſo as to form a line, 
by being applied, the extremity of one, to the end 
of another; or when, a number of iron filings are 
promiſcuouſſy ſpread;/in that unexcited ſtate, they 


have no attraction, or action upon .cach other; 


bot, if a mognet be applied to one extremity of this 
line of needles, or filings, that extremity is firmly | 
attracted to the magnet, and all the other needles, 
or filings, . inſtantly became excited, ſo as to attract 
each other. So it is with reſpect to the ætherial 
particles, the fx being attracted by the fixed par- 
ticle, becomes excited; and that excitement is 
communicated to every contiguous particle; ſo 
that lines of particles are formed, extending like 


radii from the centre, in every direction. 


It is evident * that theſe excited active 
fluids 
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fluids will each ſurround its centre in an atmoſphe- 
ric form : that atmoſpheres of the ſane kind, of 
ether for inſtance, cannot penetrate each other, 
mechanically, but muſt preſs upon, or refiſt each 
other; if brought into contact: and that they have 
no other power of uniting, becauſe the only proper- 
ty which theſe excited ætherial particles have with 
reſpect to each other, is that of arranging them= 
ſelves around their reſpective centres. If one cen- 
tral fixed particle, indeed, poſſeſſes a larger atmoſ- 
phere of excited #therial particles than another, 
in contact with it; the external particles will be 
leſs powerfully attracted, or excited to it, than by 
that which hath the ſmaller atmoſphere ; in which 
caſe, the latter will by its ſuperior excitement, at- 
tract ſo much of the atmoſphere from the firſt, as 
to render the 7zwo particles poſſeſſed of equal atmoſ- 


Pheres. 


The ſame takes place, in fimilar excited atmoſ- 
pheres of phlogifon ; which for the ſame reaſon, 
will preſs upon, or reſiſt each other, when brought 
in contact; but cannot unite. _ 


\ 
\ 


But 
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But if an excited etherial atmoſphere, be brought 
into contact, with an equally excited atmoſphere 
of pbliſtan: they will attract each other: the ra- 
dii of each, will be attracted to inſinuate themſelves 

| between the radii of the other: the ſpace they oc- 
cupy, will become gradually l/s, as they approach: 
till at length; having penetrated, and united with 
each other, as much as poſſible, their force of at- 
traction, or cohefion is become as great as it can 
be, in thoſe circumſtances ; each atmoſphere at- 
tracting its o central particle, and the oppoſite 
atmoſphere alſo; ſo that not being able to quit 
their reſpective centres, ſo as to unite and form a 
diſengaged compound: they can only unite ſo far, 
as to form the attraction of coheſion, by drawing 
and holding the centres together. | 
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It appears alſo, that the force with which æther 
and phlogiſton attra& each other, is always pro- 
portionate to the number or quantity of particles; 
and as their denſity is greater as they approach the 
central particle, it muſt follow, that they will at- 
tract each other with a force inverſely proportion. 
ate, to their diſtances from their reſpective cen- 
tres; 
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greater theit fotce of attraction ti each other; in 
the ſame manner, as two bodies clectrified, the 
one with poſitive, the other negative electricity: 
or the north and fourth poles of twa magnetic nees 
dles, attract each other with a force, /increafing in 
a certain ratio, nme, 

The tain of eee 
around a fixed particle, will exceed the attraction of 
union with the other kind of active particles: un- 
leſs they are in an egue! fate, of excitement: in 
which caſe, they will attract each other, ſo as ty 
draw their reſpective centres into contact, with- 
nom ny Es . 


„ 7 3 \\ 


„ele i uaher, Hor infiomc be. Bhuch 
excited to arrangement, they will form no union, 
even with particles of phlogiſton, Slightly excited; 


becauſe their attraction to each other, in that ſtate 


of nearpeſs to their exciting centre, exceeds the 
force of the attraction of union, which. the /ightly | 
excited particles of phlogiſton, in that ſtate, are 

capable ot exerting. | 
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In conſequence of the-ſuperiot force of the at- 
traction between the two fluids, to that by which 
ſimilar particles arrange themſelves to each other, 
when extending beyond a certain diſtance from 
the exciting centre, it will follow, that, if a cen- 


tral particle be ſurrounded by an atmoſphers of 


#ther for "inſtance, of that certain extent: that 
ethirial atmoſphere, will rather unite to a de. 
ged Phlogi/ton, than extend itſelf, by taking into 
arrangement, a greater quantity of -e/ber; but 
thoſe Phiogiſtic particles, having no previous ex- 


citement or atmoſpheric arrangement, of parti- 


cles, will be fimply attracted 1, and united 21th 
the external particles of the ætherial atmoſphere ; 
and in conſequence of that attraction becoming 
excited, they will take their uſual form of arrange- 
ment amongſt themſelves, and form an atmy/phere - 
of phlogiſtic particles, whoſe centre, is an atmo/phere 
of ether, excited by its central particle of fixed 
matter. In like manner a phlogifiic atmoſphere of 
2 certain extent, around its original particle, _e 


have an external armoſphere of ether. 10.9543 


£IA 


If theſe two different compound particles, be 
brought 
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brought into contact, the-efternat atmoſphates be- 
ing different, will attract and approach each 
other: till, by approximation the internal atmoſ- 
pheres are brought into conta ;- they being ar 
ent, will penetrate, unite withg and fatisfy rach 
other ; in conſequence of which, they will //e their 
attraction for their reſpective external atmoſpheres, 
which will-therefare unite; and ſcparate from the 
other compound: and that union, more or leſꝭ pers 
fect, according to the degree of excitement they 
reſpectively had, or acquire, by the circumſtan- 
ces which effected their union will produce a cm- 
pound active fluid, or fluida, differing in their pro- 
perties, as the degree of excitement, or intimacy of 
the union, between the particles of the two active 
fluids of which they are pala. ſhall. differ; 
ſuch are Fire and Ligbt. qe * et not 
91 gen ak N 5 
Having now taken a N view, of the /im- 
Ple principles, or elements, of which the univerſe is 
compoſed; their properties, and the general. laws, 
by which thoſe principles are governed or actua- 


ted; I ſhall take the liberty to recapitulate, or give 
the following conciſe view of the whole. 


F 2 1. No- 


n_ 3 . 5 
— — = _ — — _ a — — 
th. —_ LT 2 
A * 1 z _ —. . 33 
— 2 — — * 2 1 2.4 wo E 
CES IS — — — 5 


- m. 
—_ — 
——— — 


. 
1 3k! 
145 
1 
i 
Fl 
10 
' 
1 
3 
= 
10 
.- 
1 
Wy 
1 
= 
1 
N 1 


oy 


„% on THE: EVIDENT + 


1. Nothing cùn af ar;prduce ot which 
e ee 


8. Noting can 8.x 6 Alen u be. 
pr % e g e eng 4 We, 

3. eee 
and attraction, rn. anne er. 
ſubſtance can act upon another; therefore . 
tion, or repulſion, at à diſtance from the acting 
body, eat not exiſt, becauſe they imply a power 
ee watter cone in * | 

4 There ure att points, 
atoms, ot particles: Aiveſted: of every property but 
attraction, and i mpenetrability, theſe I have call 


ed 75 n of n 


Es A . 


5. Thits are * EE of enen 
matter, which when attracted by the former, be. 
come excited to arrange themſelves in right lines, 
bo 6s to form an atmoſphere of radii diverging 

from 
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frm he fd panics omey ce relle. 


a cope it 065909 ad? un 1clrengt bu 
afl, of bar : 25975m 99% 1 noi. 

6. Mas acting predicts ly become 'racited, 
{6 as ro exert or ſhew their attractive power, 
when they have an opportunity of unitiag with 
fixed partieles; at with other particles rendered 
mn W ern wih 
tres. n NE 1010311901 iq Har int 
ot | «d bogen 209 aftinon) d 

7, When ative particles of matter are excited, 

70 particle of fixed matter they then attract 


other partieles of the' u kind of adtive Mutter: 


which thetefore become excited; and bya'peculi. 
ar polarity of property, arrange themſelves in right 
lines, Turreunding the fixed N Ike a at- 


1. y. 

8. e eee W | 
ing lines like rays round their exciting central 
particles, the further they recede fram thoſe cen. 
tres, the leſs will be their (excitement; and the 
greater their diſtance from each other. 


9. The 
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- 19. The active particles of matter are of ; ty 
kinds, ſimilar in their becoming excited, by the 
attraction of fixed matter: and in their polarity, or 
property oi their particles arranging themſelves in . 
right lines, in conſequenee of that ; excitement. 
To theſe tm au matters, I give the names of 
£ther and phlogiffop :. ther: being an active fluid, 
adopted by Philoſaphers; but.qverlooked by Che. 
miſts; and phlogiſton an active matter, adopted 
08 3 but ee ene by Se ont 


A 1211 f 140 2011118 q n 


10. | Theſe: tex 1 active matter, when 


— EE, 2 1 * Pp 
* 4 6 - Ys 8 * 
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| : envi beſides their attraction to fixed matter, 
Mm and attraction of arrangement amongſt themſelves, 
0 have a powerful attraction anus ually to each other, 


when in fimilar ſtates, ot degrees of excitement. 


a » © 1 1 * 


17. When a fixed particle of matter, is once ſur- 
rounded by an atmoſphere of iber, they can ne- 
ver more be entirely ſeparated. The fixed parti- 
cle attracting no other matter more powerfully 
than æther; and æther, being attracted by na- 
thing more-forcibly, than the fixed particle it al- 
ready ſurrounds. And this union forms a parti- 

cle 
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cle of | earth; on of the Jixed;[thoughdeconddry-or 
compound principles of naturt 1 3 gms bun bs" 
& tem ameat 2105 ni b2A. aw an nme 
12. A particle of fixed matter,”invdloped! by-an 
armoſphere of pb hto, cen never d6/emtiraly. ſos 
parated ; and that union ſorms, the ot ſſaeu hut 
fecondary or Wrede ges r nature, the acdi- 
Hing princinlOeee ... og {11 387 1 


13. Atmoſpheres of /amiar kinds of active par- 
ticles, cannot penettate, or unite: bat, when in 
contact, will pr upon and reſiſ each other. 
1o Wi ad mot 07 28 d rest Alien g ni 
14. But, atmoſpheres of the e Aren kinds, 
in a ſmilar ſtate of excitement, will: attract each 
other; and by that means draw their reſpective 
exciting centres into contact. 

En4 wo lo Hein une ns mw. 

15. A particle of the anal principle, * 
emule of a flxed particle of matter, with an 
#therialatmoſphere, that ether will at a certain 
diſtance from its exciting centre, attract the parti- 
cles of phlogiſion, rather than thoſe of ether; when 


® ; 


| by being attracted to the ſurface of the ætberial at- 


moſphere, 


. 


— 
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moſphere, the particles of phianfor hecome excl, 
ted, and arrange themſelues in an 4/ro/pheric form 
around the other. And in the ſame manner, a 
partie le of the acid principle, will attract and 
be ſurrounded by an ae of erber. Euaab af 
theſe fixed prineiples by menns of theſe erterua 
what they poſſeſs in their ſimple ſtates. 


46. An adtve atmoſphere, to à certain extent 
around its fixed centre, is inſeparable: it will there- 
fore only attract an atmoſphere of the ber kind, 
in a ſimilar ſtate, ſo as to form the attraFim of 
cube: by which, the 2 particles or fixed prin- 
ciples, or centres, will be forcibly drawn and kept 
together. . 


17. But an external atmoſphere of one kind, 
meeting with an external atmoſphere of the ether, 
will unite, and by drawing their reſpectiye actuated 
centres into contab, will become diſengaged, by the 
attraction of the wm actuated particles, an, 
ing each n. 


| - 18. If 
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18. If a particle of the eartby principle, ſur- 
rounded by an external, or  phlogiftie ' atmoſphere, 
be brought into contact with a particle of the 
acidifying principle, ſurrounded by an external ethe- 
rial atmoſphere: the attraction between the two 
external atmoſpheres, will cauſe them to penetrate 
each other, and unite ſo far, that the internal at- 
moſpheres, eſſential to the earthy and acidifying 
principles, will come into contact; when, they 
being of the /zwo different fluids, will attract each 


other, and unite alſo: forming a ſolid compound, 


different from either earth oracid ; in conſequence” 
of which union, the two internal, or efſential at- 
moſpheres, being ſatisfied with each other, loc 
their attraction to the external atmoſpheres intire- 
ly; which therefore will wnite, and /eparate, in a 
form different from either of the ſimple active flu- 
ids, as being compoſed of both ; and the /ame two 
fluids, under different circumſtances, where the 


node, the violence of excitement, or intimacy of 


union is different, will produce compounds of 
different properties; ſuch are Fire and Light. 


19. No external atmoſphere, can ſeparate from 
| G its 


42 N THE EVIDENT, &:. 


its exciting fixed principle as a centre, unleſs it can 

meet with the other kind of active matter with 
which to combine: at the ſame time, that the 
centre from which it ſeparates, can attract its oppo- 
ſite principle, to wy the poo of the diſengaged 
atmoſphere. | 


20. An atmoſphere of either kind, ſlightly exci- 
ted, by a ſurface with which it cannot iutimetely 
unite, will readily ſeparate, to unite with the oppo. 
fite active fluid in a ſimilar ſtate; which will /epa- 
rate alſo; and eſcape combined with the former, in 
the form of an active ſenſible fluid. 


Having now delivered my general Explanation of 
the elementary Principles of Nature, and the laws 
by which they are governed; I ſhall next endea- 
vour to demonſtrate their actual exiſtence, and 
point them out, ſo that they may be certainly 


known and readily diſtinguiſhed from each other. 
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SECTION Hl. 


An Attempt to prove, that the Elementary Principles, 
Propoſed in the preceding Section, in reality exiſt ; 
and to point them out in Nature, ſo that they may be 
known, and diſtinguiſbed from each other with cer- 
tainty. | 


LL the ſolid bodies or ſubſtances in nature, 

when chemically examined, are found to 
have /olid baſes of particles, which are either 
Eartby or Acid. 
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44 AN ATTEMPT TO DEMONSTRATE 


An altali and earth, in the moſt perfect ſtate of pu- 
rity in which we can procure them, ſo nearly re- 


ſemble cach other in their leading properties, that 


ve may ſuppoſe them to be the ame principle, 


more or leſs combined with ſome other principle 
or principles: however to deviate as little as' poſ- 
ſible from the common mode of expreſſion, and 
to avoid prolixity, I, ſhall claſs them 4otb under 
the ſame general title, the eartby principle; rather 
than under that of alkali, or the principle of alka- 


linity. 


To ennumerate the diſtinguiſbing properties of 
acids, and earths, would be ſuperfluous; their 
exiſtence is univerſally allowed, therefore I need 
not ſpend time in proving what is already granted. 
All I ſhall further add at preſent, by way of ex- 
plaining my ideas of an acid and earth, is, that an 
actd particle is known by its taſte, and other pro- 
perties, to Chemiſts and Philoſophers ; and that 
the baſis of every ſolid, liquid, or acriform ſubſtance 
in nature, which is not formed of thoſe acidifying 


particles, is compoſed with an earthy baſe; or 


with the particles of the EP and acidifying 
Principles, 


* 
x 


: i 
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principles combined in certain proportions... 


The acidifying particles form one fired prin- 
ciple therefore, and the earthy the other; milar 
in the properties of ſolidity, fixity, or ſubſtantia- 
lity; and in their mutual attraction to each other; 
but different in their other properties and affini- 


ties. 


An earth and acid being granted, as the #260 
principles, as baſes, giving ſolidity to all bodies, 
I ſhall next proceed to conſider, and point out the 
other two principles. | 


If a certain quantity of phoſphorus, be confined 
in a ſufficient quantity of pure air, light and beat 
will be produced: the volume of air will be ab/orb= 
ed: and a quantity of acid will remain, exceeding 
the original weight of the phoſphorus employed. 
It is certain therefore, that the additional. acid, 
was furniſhed by the air. But thoſe additional 
particles of acid, when in their aeriform ſtate, 
could nat be in contaf? ; becauſe they then occupi- 
ed a ſpace vaſtly greater, than that which they now 

poſſeſs, 


' 


* 
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poſſeſs; but as no particle of matter can act where; 
it is not, tis evident, that they could no? puſo each 
other to that diſtance:' therefore they muſt have 
been ſurrounded by amiofpheres of ſome kind of 4. 
tiue ſuid; which atmoſpheres, | preſſing upon each 
other, kept them afunder;- and bis aue fluid; be 
it what it may, I call tber. But ſince the parti- 
cles of acid, by combuſtion with phoſphorus, are 
now condenſed into a much more ſolid form, and 
occupy much 1% ſpace than before, in their aeri- 
form ſtate, tis evident, that they are no longer ſur- 
rounded by their ætherial atmoſpheres. The 
ether muſt therefore have eſcaped. Is it not na- 
tural then to ſay, that it paſſed of in the form of 
light, or fire, which were evidently produced, ſo 
long as the ether continued to ſeparate from its 
acid baſe, during the combuſtion of the phoſpho. 


rus? 


Again, If mercury be diſſolved in nitrous acid, 
the acid will unite with the earth of the mercury, 
and form a Calx or Metallic ſalt. This calx, is 
therefore evidently compoſed of the carb of the 


mercury, and the acid. Expoſe this calx to the 
- action 


. 8 


ASE FE @* Es 0 


- 6a COW a 


- ib 
* 
* 


action of fire, in cly/e veſſels; the reſult will be, 


the acid with which it was combined when in the 
form of calx. What can have become of that 
acid? it muſt be contained in the pure air. 
It is evident therefore, from this and the prece- 
ding obſervation, that the 24% of pure air is an 
acid. 


But the acid employed, Was not poſſeſſed of 
ether, ſulſicient to ſurround it in an atmoſpheric 
form; and the particles of ba acid, combined 
with the mercury in a ſolid form, could ſtill 40% 
retain it; from whence then, had thoſe ſolid parti. 
cles of acid, the iber ſufficient, -to give them their 
elaſtic form of pure air, by keeping them aſunder? 
they could acquire it from nothing but the fire, 
neceſſary to the operation. It appears therefore, 
that fire was produced by means of æther in the firſt 
caſe: and that etber was furniſhed by the fire in 
this caſe. 


But 
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that the mertury will recover its metallic ſtate;/and 
the receiver be filled with pure air. What change 
then hath the mercury undergone? It hath f 
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But what is this elaſtic, ſubtile fluid, which ſe- 
parates the particles of acid, at ſuch a diſtance 
from each other, as to give them the rarity, and 


elaſticity of pure air, and which hath been called 
ether? Is it fire?—if it be, every thing which can 


give to particles of acid, this etherial atmoſphere, 
muſt be, or contain in its compoſition, fire. It is 
well known, that fire will give this ætberial atmoſ- 
phere to nitrous acid, when it ſeparates it from 
the mercury, as hath juſt now been mentioned ; 
that light will give it the /ame kind of atmoſphere, 
if the nitrous acid be expoſed to it, in the ſtate of 
vapour: and that the electric fluid, taken in ſparks 
or ſhocks through the ſame, will give the ætherial 
intermedium alſo; in each caſe, giving the acid 
the /ame form, and properties, thoſe of pure air. 
It is evident therefore, that fire, light, and the 
electric fluid, equally communicate this etherial 
fluid, to the particles of acid, to give them the 
form of pure air; and conſequently, that they are 


either ane and the ſame fluid: or that this etherial 


fluid, is an eſſential conſtituent part, in each. 


But if they were one and the ſame fluid, | they 
would 


TX 
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would have no properties, different, che one from 
the other; but they bave different properties: 


de 

d therefore, they ate fluids of different kinds: and 

2d one principle, common to them all, is, this ther, 

n which united to the acid prineiple, forms pure. 

*, air. e N 

is | PA 

. But, if fire, light, and the electrie fluid, all con- 

m rain æther: and having diff@ent properties, re- 

; quire fome other principle to be joined with that 

; "It æther, to give thoſe properties, wherein they dit- 

of fer: what becomes of bat other principle, wen 

ks the æther ſeparates from it, to unite with and fur= © 

ial round the particles of acid, when they take the 

1d form of pure air?—it muſt unite with the ſub- 

ir. ſtance, or matter from which the acid particles 

he ſeparate; and the change produced upon metals, 

tal or the nitrous acid, being the /ame when pureair is 

he produced, by which ever of the three it is effect. 

Ire ed, fhews, that the other principle, which they each 

tal of them are compoſed of, befides ether, is the 
ſame ; that their different properties, depend, up- 
on the mode or intimacy of union, between the 

ey ether and the other fluid; and that other fluid, we 

id e | H may 
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may for the future, diſtinguiſh by the name of 

Phlogiſion ; as being an active, elaſtic fluid, like 
ether; to which it hath an affinity; but they differ 
in their affinities with the other principles; ether 
only attracting the acidifying, _ Phlogiffon _ 
earthy principle, | 


It appears therefore evident that fire, light and 
the electric fluid, ale compoſed of the /ame princi- 
ples: that thoſe are ether and phlogiton : that their 
different properties depend upon the made, or 
intimacy of their union, or their degree of excite- 
ment, or both: and that one may be changed into 
the other, by altering the mode of their union, or 
the degree of their excitement. Thus, ligbt when 
agitated, confuſed, and obſtructed in its paſſage 
through an opaque body, is altered in the mode 
of union between the particles of æther and phlo- 
giſton, compoling it as light; in conſequence of 
which, thoſe two principles acquire a nearer, or 
different mode of union, forming heat or fire, as 
is evident from experiments with the burning 
glaſs. The electric fluid, paſſing through a /lightly 
reſiſting medium, undergoes a change in the ſtate 

of 
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of combination of the external electric particles 
moſt obſtructed, and forms /ight ; but if the reſiſt- 
ence be ſtill greater, it becomes fire, as is evident 
from its ne gunpowder, TOY metals, &c: 


- 'Tis evident therefore, that neither ie, br, 
nor the electric fluid, can render ſolid particles of 
earth or acid, permanently elaſtic, but by being 
decompoſed; and that hat decompoſition, cannot 
take place, unleſs each principle when ſeparated; 
bath ano/ber principle with which to unite; For 
if any ſubſtance, or fluid is thrown into the ſtate 
of vapour, by heat, without decompoſing that 
heat or fire; fo ſoon as the particles of that va- 
pour come in contact, with any body poſſeſſed. of 
leſs heat: they are robbed of it, and 4 into 
their e fluid or ſolid form. 


| But, as a farther proof of the actual PEO 
of theſe four principles; and the veracity of the 
preceding concluſions, I ſhall bring: the WR 
Chemical > gy 


"f a cerain proportion of pure air, and * 
H 2 mable 
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mable gas or air, be mixed together, and explo- 
ded by any ignited particle of matter; the reſult 
will be fre or heat, light, and water. 1 | 


„„ 8 


Pure air, from the experiments with phoſpho- 
rus or calx of mercury, mentioned before, we 
know for a certainty, contains a number of acid. 
partteles, which cannot be in contact, and there- 
fore cannot act upon each other conſequently 
they muſt be kept aſunder, by ſome aZ7ive fluid, 
furrounding them as atmo/pheres ; this active fluid, 
I have called Ather ; ſo that pure air is compoſed 
of acid particles, with ætherial atmoſpheres, ſur- 
rounding and keeping them afunder. But when 
this pure air is exploded with inflammable air, 
the æther is ſeparated, and the acid particles are 
condenſed : but though the volume of both the 
airs is loſt, we find no reſiduum of pure diſenga- 
ged acid; hat then can have become of it? it 
could not eſcape through the ſides of the glaſs, in 
which the-experiment was made; it muſt there- 
fore be contained in the Vater. But water is an 
inſipid, neutral fluid ;—yet the acid muſt be there; 
and muſt therefore be combined with ſomething, 

| | | capable 
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capable of uniting with, and neutralizing it. 
That ſomething, cannot be æther, becauſe: with 
ether, it formed pure air: which ſtate of elaſtici- 
ty, and rarity, it hath now loſt, by being ſepara- 
ted from its ether ; it muſt therefore follow, that 
the acid is now combined with the earthy principle: 
with which it is united to ſaturation; for earth is 
the only thing, with which the acid could be ſatu- 
rated, or unite, when deprived of æther. | 


The water; then; produced by this opericion, is 
compoſed of the acid particles of the pure air, 
when ſeparated, at leaſt to a certain depree, from 
their ætherial atmoſpheres: united to, and ſatu- 
rated with, particles of earth, retaining but little 
of their atmoſpheres. But by what was this earth 
ſupplied? not by the pure air, becauſe- it contain 
ed only ether and acidifying particles; conſe. 
quently, it was procured from the inflammable air. 
Theſe particles of earth therefore, formed the 330 


of the-inflammable air. But when in that acriform 
ſtate, they occupied a ſpace much larger, than that 
they noto poſſeſs, as forming part of the ſmall re- 
ſiduum of water: 'tis certain therefore, that they 

in 
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in their acriform ſtate were far /eparated from each 
other: that bat ſeparation, could not be effected 
by their action upon each other; matter not act- 
ing where it is not; 'tis evident therefore, that 
they were ſeparated, by the interpoſition of an ac- 
tive elaſtic-Aluid, ſurrounding them like atmoſpheres ; 
in the ſame manner, as the particles of acid were 
by æther, when in the form of pure air. 


The particles of matter forming the baſe of in- 
flammable air, muſt therefore be of the earthy 
principle; and thoſe particles in that aeriform ſtate, 
muſt be kept aſunder by /ome active elaſtic fluid; 
but what is that fluid? hat can it be?——Ir 
cannot be ether, or that kind of elaſtic fluid, 
which ſeparates the particles of the acidifying 
principle, in pure air; becauſe bat fluid, that 
æther, hath no affinity with the earthy principle; 
it muſt therefore be an claſtic, ſubtile fluid, poſſeſſed 
of the ſame attraction to the earthy, which ether 
hath for the acidifying principle; and to diſtin. 
guiſh it in future, let it be called phlogi/ion. 


Inflammable air then, is compoſed of particles 
of 
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of the earthy principle, ſurrounded by atmoſpheres of 
phlogiflon ; pure air of particles of the acidifying 
principle, ſurrounded by ther ; theſe: when mix- 
ed together, and exploded, produce fire and light: 
at the ſame time that they 4% their! elaſtic, ex- 
panded form: and the reſiduum is water. Water 
muſt therefore, be compoſed, of the ſolid baſes, or 
particles, of the /wo airs; the acid and earthy parti- 
cles; which uniting, ſaturate each other, and form 
that neutral compound; at the ſame time, the Ü . 
diſengaged elaſtic fluids, the ber of the pure air, 
and phlogi/fon of the inflammable, unite, and form 
| fire, or light ; according to the circumſtances, to 
which different parts, of the two fluids, are expo- 
ſed, during their combination. 


From the experiments, and obſervations, uni- 
verſally allowed, and eſtabliſhed, which are reci- 
ted in the preceding pages, tis impoſſible to de- 
ny, that pure air, contains the principle of acidity, 
or acidifying particles, as its baſe: that thoſe acidi- 
Hing particles, enter into the compoſition of the 
water, produced by exploding pure air with in- 
fammadle gas: that in that ſtate, they ſhew no ſigns 

of 


- 
? 
' 

7 
* 
4 
* 
»} 
4 
* 

1 


56 AN ATTEMPT TO DEMONSTRATE 


acidity,” and are therefore neutralized: that the 
only folid, or liquid matter, capable of neutrali- 


ing an acid, is of an alkaline or earthy nature: 


confequently, that thoſe particles of acid, are neu- 


tralized by being united with an earthy matter: and 


that that earth, was furniſhed by the inflammable 
Gas. Theſe facts being proved, it muft follow, 
that before any one can diſprove the exiſtence of 


the tur aZrve fluids, neceflary to give theſe ſolid 
particles, the elaſtic, expanded form of air: he muſt 


firft of all, demonſtrate, that matter can, and does 


act where it is not; or that one particle of matter, 


can act upon another, at a diffance from itſelf, 
without any intermedium. That it can, is not poſ- 
ſible to be conceived, and therefore ought not to 
be aſſerted, or permitted ; and that it does, there 
is not one decided proof, and therefore I utterly 
deny it. 


If then mancer cunnat per „. act where it is 
not: — the particles of the acidifymyg principle, en- 
tering into the compoſition. of the water, produced 


in the preceding experiment, when expanded in 


the form of pure air, could not be in contact; and 
conſequently, 


— 


conſequently, muſt have been kept aſunder, by 

the interpoſition of fame other active, ſuhtile, elaſ- 
tic fluid; and the particles of earth, when expan. 
ded in the form of inflammable gas, muſt have been 
kept ſeparate; by a /imilar kind of active fluid. 
That theſe fluids are different, is evident from their 
different properties: from their attraction for, 
and union with each other: from that union pro- 
ducing compounds, poſſeſſed of different proper- 
ties, according to the intimacy or mode of combi- 
nation, the degree of their excitement, or differ- 
ent proportions: and from each having an affinity 
to one ſolid principle, and total inability to unite 
with the other. Indeed, theſe /wo a#ive princi- 
ples, are poſſeſſed of /anilar properties, to what the 
two paſſive principles have. The acidifying, and 
eariby principles, will unite, and form a com- 
pound, different from either; ſo will the /wso ac- 
tive principles. The acidifying principle will 
unite with one active principle, but act the other ; 
ſo will that other unite with the carthy, but not 
with the acidifying principle. That active principle 
therefore, which will unite with the acidifying 


principle, I call invariably by the name of her; 
I and 
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and the other active fluid, capable of uniting with 
the eartby-principle, is as conſtantly diſtinguiſhed 
by the name of Phlogifton. - 3 


Again, let us ſuppoſe, that every aeriform fluid, 
owes its elaſtic, expanded form, to fire, or that 


principle which in action produces, the ſenſation 


of heat; and conſequently, that fire is an element, 
or ſimple principle, capable of uniting with ſim- 
ple particles of matter, and by removing them to 
4 diſtance from each other, of giving them the 
form of elaſtic fluids. 


Suppeſe this ſimple element of fire, the only agent 
in nature, capable of giving the acriform ſtate to _ 
ſolid particles; for to ſuppoſe another, is much 
the ſame, as to allow the principles for which 1 
contend. - ' | | 


Pure air then, being proved to contain an acid, 
will be compoſed of a number of acid particles, 
ſeparated from each other, by being united to the 
fimple element, of ire. Mercury then, may be 
ſuppoſed a ſimple ſubſtance, as the Autipblugiſtians 

| | pretend; 
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pretend; and this mercury, by means of fire, will 
attract the acid baſe of the pure air, and form a 
calx. But in this operation does the mercury ab- 
ſorb the pure air, that is the acid and fire entire, 
or only the acid?—Sppyſe we ſay that it only unites 
with the acid, or oxygenous baſe; the fire then muſt 
become disengaged, and eſcape in its proper form 
of fire. *Tis evident therefore, that the mercury 
when heated, hath a greater affinity to the acid 
principle, than fire _ | 


But, if this calx, or mercury combined with the 
acid principle, be heated by itſelf, in cloſe veſſels, 
preventing any foreign communication, the 
fire will attract the acid from the mercury, and 
take the form of pure air; while the mercury re- 
gaining its metallic ſtate, will remain ſimple, and 
pure behind. Tis evident in this caſe that fre, 
hath a greater affinity to the acid principle, than 
heated mercury hath; becauſe, it will take it from 
it. But the firf operation proved, that mercury 
had a preater attraction to acid, than fire hath; 
therefore, theſe /wvo oppy/ite concluſions, ſhew, that 
theſe principles are mſufficient and unphilgſapbical. 
22 Suppoſe 
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Suppoſe then, that mercury attracts the air en- 
tire, that is, both the acid or oxygenous baſe, and 
the fire which gives it the form of air. We muſt 
then ſay, that mercury when heated, attracts the 
acid principle, and the fire, neceſſary to give it the 
form of pure air, alſo, by which union it becomes 
a calx, or compound of mercury, acid and fire. If 
this compound be cut off, from every external 
communication, and heated, the acid principle 
with the fire will ſeparate, in the form 'of pure 
air; and the ſimple mercury will remain, having 
recovered its metallic properties. 


Tis evident therefore, that mercury, when heat. 
ed, lofes its attraction to pure air, or a compound 
of acid and fire. But the former operation was to 
prove, that mercury when heated acquired the 
Power of attracting pure air; therefore tis plain 
that the opinion of mercury being a /imple or 
uncompounded ſubſtance, and pure air a compound 
of the acid or oxygenous principle and fire, and 
that fire a. /mple ſubſtance alſo, is puerile, and un- 
pbilgſapbicul. | 


»Tis 


THE PRINCIPLES OF NATURE, 61 


Tis evident, that mercury, when flowly heated, 
Vill attract the acid B of pure air, from its elaſ- 
tic meduim ; but when vialeniiy heated, it cannot 
retain that acid in combination; for which reaſun 
alſo mercury, when violently heated will ſublime, 
or evaporate without decompoſition, or becoming 
a calx. i . 


But it mercury be a /imple ſubſtance, and pure 
air a compound of acid particles and fire, the quam 
tity of fire thrown into the mercury, cannot make 
any difference, in the aftrackion between the meu. 
7y and acid principle, no more than the quantity of 
water, combined with an alkalz, can alter the at- 
traction between thoſe alkaline particles, and the 
particles of acid combined with water; we muſt 
therefore of necefity, have recourſe to ſome ather 
mode of explanation. 


Pure air alone, we know is unchangeable in any 
degree of heat; ſo is mercury. But mercury wich- 
out heat, will nt decompoſe pure air; with a cer- 
tain degree of heat, it 2b decompoſe it, by at- 
tracting its acid: but in a greater degree of heat, 

will 
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will leſe that attraction for the acid, and part with 
it. But heat, can produce no change in ſimple bo- 
dies, but that of expanſion. An alkali, always re- 
tains its alkaline properties, hozw/oever beated ; and 

an acid 1s always an acid, in every degree of heat. 


However, *tis evident that the acid baſe of the 


air, hath ſometimes a greater attraction for mercury, 
than for its elaſtic principle, and in a greater or 
leſs degree of heat, it hath a ſtronger attraction to 
the fluid which gives it its aeriform ſtate, than to 
mercury. But the attraction of the acid to its 
elaſtic fluid being always the /ame : and its affinity 


to mercury being always the /ame, it muſt follow, 


that when the mercury will not unite with the acid, 
ſome change muſt have taken place in the mercury; 
that change cannot be the 1% of its "affinity to the 
acid, becauſe original natural properties, are un- 
alterable by heat; therefore, its inabilily to unite 
with the acid principle, muſt be owing to its at- 
traction to, and union with ſome other principle, which 
in thoſe circumſtances, it hath a greater affinity with, 


than it hath for the acid principle. 


Mercury muſt therefore be a compound; and the 
affinity 
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affinity of its 4a/e with the acidifing principle, and 
its appearance when calcined,” prove, that that 
baſe is an earth, as hath doen nn, allowed. : 


8 — is an earth, 2 to ro W 
principle; and pure air is an acid, combined with 
another principle. Are thoſe two principles the 
fame? are they both Fire? or are they different prin- 
ciples, which by their union when diſengaged, 
from their reſpective baſes of Earth and Acid, 
produce Fire? 11 455 

Let us for a moment /p peſe, that both theſe prin- 
ciples, are the /ame, and that that principle is fr: 
and conſequently a fluid, ſimple and uncompound- 
ed; * 3 


Mercury will then be an earib united to foes 
and pure air, an acid combined with the ame ac 
tive principle, fire. 


By the operation of calcination, tis proved that 
the earth of the mercury, will quit its fire, to com- 
bine with the acid of the air when heated together; 

3 but 
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but when this calx or compound or earth and acid, 


1 is ſufficiently expanded by means of heat, the earth 
quits the acid, regains its fire, and becomes mer- 
K cury; while the acid alſo recovers it priſtine ſtate, 
3 that of pure air; therefore at ane lime the attraction 
4 of acid to earth, is greater than their united attrac= 
4 tion to fire ; and at another lime their attraction to 
I fire, exceeds the affinity with each other z conſequently, 
b the idea of mercury being an earth united to fire, 
A as a principle, upon which its metallic properties 
N depend, muſt be ertoneous. But it hath been 


proved, that mercury ſuppoſed to be a /imple ſub- 
ſtance, is alſo inſufficient, and falſe: therefore, it 
muſt follow, that mercury is an earth, combined with 
ſome ative principle, different from fire; and that 
that principle, may be called by the name of phlo- 
gifton, by way of diſtinction, rather than by any 
other name; becauſe it is a principle, whoſe ex- 
iſtence in mercury, hath been long admitted, and 
never diſproved. 


Weare certain then, that mercury contains an 
earth, united to an active principle called Phlogi/- 
ton ; which phlogiſton is not fire, but a ſomething 

proved 
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proved to be very different from i it; and we are equal- 
ly certain, that pure air is compoſed of an acids 
Hing baſe, combined with /ome kind of elaſtic fluid. 
4 
What is this elaſtic fluid, which gives 2 
ticles of the acidifying principle their acriform 
ſtate ?—is it ↄblagiſton *—no—it cannot ; for if 
mercury were earth and pblogiſton, and pure air 
acid and pblogiſton, the ſame inconſiſtency would 
ariſe, as was the caſe when fire was ſuppoſed uni- 
ted to each in the place of phlogiſton: that is, 
ſometimes the earth and acid, would have a greater 
attraction for each gthey, - than for phlogiſton; and 
at others, they would attract phlogiffon with more 
force than each other; which being oppoſe effects, 
ariſing from the ſame cauſes, declare the ſuppoſi- 
tion'at once to be falſe, 


Let us ſuppoſe then, that it is fire, a ſimple prin- 
ciple, which gives the particles of acid the form of 
pure air. We ſhall then have mercury, an earth 
united to phlogiſion; and pure air *» 
ned with fire. 


- 
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'Tis evident then, that in the degree of beat, ne- 
eeſſary for calcination, the acid of the pure air, muſt 
have ſo great an attraction to the earth of the mer- 


cury, that it will par? with its fire, and diſplace the 


phlogiſton from the mercurial earth. But during 
the reduction of the mercury, the acid hath ſo potver- 
ful an attraction to fire, that it will /eparate from 
the earth, to unite with it. This is inconſiſtent. 
Or /uppo/e we ſay, that the united attractians be- 
tween the earth and acid, and the phlogiſton and 
fire, exceed the attractions of the earth to the phlo- 
giſton, and the acid ta the fire, with which they 
are now combined ; in conſequence of which, a 
double decompoſition takes place, and two new 


compounds are produced: the earth and acid com- 


bine and form a calx, and the diſengaged fire and 
pblogiſton unite, and eſcape in the form of what? 
not fire—becauſe, the compound is fire and 
phlogiſton hat then? ſay any thing ſay 
ligbt for inſtance. | 


If this compound of earth and acid, then, be 
expoſed to the action of fire in cloſe veſſels, the 
attractions of the acid to fire, and of the earth to 

phlogiſton, 
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phlogiſton, will now exceed the attractions of earth 
to acid, and fire to phlogiſton, which were the 
moſt powerful in the former caſe; in conſequence 
of which, the acid and fire will again become pure 
ait, and the earth and phlogiſton, mercury. But 
if fire be a /mple ſubſtance, whence had the earth 
its phlogifon, ſo as to become mercury? —— to 
avoid this difficulty, we will ſay that the degree of 
heat, or fire neceſſary to the operation, was ac- 
companied with /ght, which furniſhed the phlogiſ- 
ton at preſent be it ſo, ſtill the facts contradi# 
each other, admitting thoſe principles: therefore 
tboſe principles ate falſe, which make pure air a 
compound of acid and fire. For the earth and phlo- 
giſton of mercury, being unalterable principles, 
in every ſituation poſſeſſed of the ſame properties; 
and the acidifying principle of pure air, being poſ. 
ſeſſed of certain properties, by no means deſtructi- 
ble: it muſt follow, that if the acidifying principle 
hath a greater attraction to earth, than to fire at 
one time it muſt at all times; and conſequently, 
ſince it will at one time quit its elaſtic fluid, to unite 
with the earth of the mercury; and at another, will 
quit the earth to reunite with its elaſtic fluid, tis evi. 

| 3 dent, 


63 ANATTEMPT TO DEMONSTRATE 


dent, that hat elaſtic fluid, is not fire, but ſome other 
principle: which is more, or leſs intimately combi- 
ned with its ac:difying baſe, as it contains % or 
more of the matter of fire in its interſtices; that 
when intimately united to its baſe, it will attract 
that acidifying baſe more forcibly, than the earthy 
particles, united to their phlogiſton will; but 
when the quantity of fire penetrating it, is /o great 
as to ſeparate it at a greater diſtance from, or weak 
en its attraction 4 its baſe: and the phlogiſton of 
the earth is in the /ame fate, by the /ame means: 
its attraction then becomes greater for the phlogi/- 
ton of the earth: and the attraction of its acid be- 
comes alſo greater to that earth ; in conſequence of 
which, this elaſic fluid of the pure air, well unite 
with that phlogi/ton, and form fire or light, or both ; 
and the acid and earth, will combine and form a 
calx. 


'Tis evident therefore, that the fluid which 


gives the particles of the acidifying principle, the 


form of pure air, cannot be fire; and from the pre- 
ceding reaſons, tis equally certain, that it cannot 
be phlogifon; but it muff be, and is, ſomething ; and 

| | that 
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that /omething ought to have a name: and that name 
may be what you pleaſe; only preſerve the idea of 
a ſubtile elaſtic fivid, capable of uniting with the priv= 
ciple of acidity, and forming an aeriform fluid, which 
is able to ſupport the combuſtion of inflammable 
matter, and the reſpiration of animals: and- of uni- 
ting with phlogi/fon, when ſeparated by heat, from 
the ſubſtances which contain it, and forming light 
or fire. That this fluid, may not want a name to 
diſtinguiſh it by, I have ventured to call it ether, 
*till ſome one ſhall find a better, and give ry 
reaſons for the change. 


Having therefore been under an abſolute neceſ- 
ſity, of admitting and adopting wo different ative, 
or /ubtile elaſtic fluids, and an acidfying and an earthy 
principle: let us apply them, to the explanation, 
of the very operations, which could not be con/ift- 
.ently accounted for, by any other theory, and with 
any other principles, different from theſe. 


Mercury is compoſed of the earthy principle, 
intimately combined with phlogifon ; pure air of 
| | | the 
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atidifying principle, united to æiber. In this ſtate, 
in the common temperature of the air, they have no 
ſenſible action upon each other; which ſhews, that 
phlogiſton hath a greater affinity with the earthy 
principle, when cloſely united with it, than with 
æther when combined with the acidifying princi- 
ple. But if the degree of heat neceflary to pro- 
m6te combuſtion, or calcination, be applied, that 
fre will penetrate every part of the mercury, and 
pure air: by which the active principle in each, 
will be expanded, and conſequently leſs forcibly at- 
tracted, and detained by its baſe, or fixed centre. 
The #ther and phlogiſton being therefore more at 
liberty, their attraction to each other, will become 
greater, than their power of attraction to their re- 
ſpettive baſes therefore they ar penetrate and 
unite into attra#7tve lines of particles, drawing their 
reſpective baſes into conta# ; thoſe ſolid baſes will 
attract each other, and unite, ſo as to form a calx ; 
and by their union the two active fluids will be 
diſengaged, combine, and form fire or light, in which 
ſtate they will eſcape. 


If this calx be expoſed to a ſtill greater degree 
| of 
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heat, in cloſe veſſels, preventing every external 
communication with the air, and the volatiliza. 
tion and diſperſion of the calx: the quantity of 
fire now employed. will inſinuate itſelf ſo'ropjanfly, 
into every part, and bet wegn every particle, as to 
ſeparate the particles of earih and acid: by which 
ſeparation, or diſunion, they can #0 longer attract 
each other. But though their union is broken. by 
the interpoſing fire, their properties of attraction 
are not altered or diminiſhed: therefort, as they 
(cannot in ſo violent a degree of heat, unite with 
each other: each will attract its proper ative priuci- 
ple, by decompoſing a part of be fire: the earth will 
unite with phlogiſton, and form mercury; and the 
acid with the æther, and produce pure air. 


The æther of pure air therefore, will never quit 
its acid, to unite with the phlogiſton of mercury, 
but when the quantity of fire employed, is / great 
as to ſeparate the phlogiſton and æther from their 
baſes, or expand them ſo much as to render their 
attractions for their reſpective hes, leſ than their 


affinity for each other; but no! ſo great as to keep the 
earthrand acid from uniting, by its interpoſition. 
| For 
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For if the earth and acid cannot unite, on account 
of the quantity of heat interpoſed, they will never 
ſeparate from their active principles; for that de- 
compoſition can never take place, but when the 
anited attractions of the æther to phlogiſton, and 
the earth to the acid, exceed the united force of the 
attractions of æther to its acid, and earth to phlo- 
giſton; which never can happen, but when the 
degree of heat, by rarifying the axe principles, 
weakens their union to their reſpective baſes, by 
expanding them: without being ſo copious, oy 
great, as to preven/ the union of the carthy and 


ae i pt | u 00 


I have aid, 4 thei, and Ac 3 
in the form of fire, or light ; and · that by uniting, 


they form one, or the other, or both, according to 


circumſtances; and every operation where fire and 
light are concerned, tends to corroborate it, and 
no one" inſtance offers to diſprove it. | 


Merrury hath been proved to contain phlogiſton ; 
and all inflammable matters, are capable of fur- 
niſhing phlogi/ton to its calx, ſo as to revive it; tis 


evident 


r 
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evident therefore, that inflammable or 'tombuſtible 

ſubſtances, contain ph/ogifon. When this phlogiſ- 
ton is weakened in its union to its baſe, by a ſuf- 
ficient degree of heat, if in contact with pure ait, 
it burns: a great quantity of fire and /ight are pro- 


duced: and at the ſame time, the air 4% its bulk, 


its ether, and the inflammable ſubſtance its phlo= 
giſton; the acidifying and earthy particles, re- 
maining entire in the reſiduum; or elſe forming 
water, by the heat rarified into vapour, and in that 
ſtate paſſing away, if in the open air. The fire 
and light, muſt therefore be produced, by the 
union of æther and phlogiſton. 


Again, the earth of mercury, and the acid form- 


ing a calx, when ſeparated by heat, ſo as to be no 


longer able to attract, and remain united with each 
other, decompoſe part of the fire itſelf, as already men- 
tioned; the earth acquiring phlogiſton, and the acid 
æther; therefore, the fire ſupplied both the phlo= 
giflon and ether: and conſequently, was compoſed 
of them. 
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The calx of Gold, or Silver, is compo- 
ſed of earth, and the acid principle. By being 


expoſed to the action of light, the earth regains 


its phlogiſion, and becomes Gold, or Silver, 
at the ſame time that the acid acquires ether, 
and becomes pure air; conſequently, /ight fur- 


niſhed pblagiſton to the one, and ether to the 


other, by its decompoſition; and muſt therefore 
be compoſed of Sboſe de principles. And if pure 
itrous acid be expoſed to the /ight, in a phial which 
it does not fill: a quantity of pure air is produced, 
and the acid becomes phlogiſticated, which again 
proves, that Jig is compoſed of ether and phlogi/- 
ton, becauſe it gives ether to the acid now in the 
ſtate of pure air, and phlogi/ion to the reſiduum. 


If a number of rays of ligbt be collected into a 
focus, by means of a concave mirrour, or convex 
lens, in a /ran/parent medium, through which they 
can paſs undiſturbed: the light paſſes through it, 
unaltered; but, if that focus of condenſed light, be 
thrown upon an opaque body, through which it 
cannot paſs readily, and undiſturbed: the conſu- 


ſion and condenſation, ariſing from the reſiſtance 
/ | of 
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of the opaque body, and their velocity together, 
alter the mode of combination, of the two compo- 
nent principles, of the light, the ether and phlo- 
giffon; in conſequence of which, they are mixed 
together, and form a cloſer or different union, pro- 
ducing fire. This fre.muſt be produced by the 
obſtrutted particles of light : therefore, light and fire 
muſt be compoſed of the /ame principles, in a dif- 
ferent mode of combination, 55 


If an opaque body, be ſuſpended in vacuo, in a 
glaſs receiver, and /ight be thrown upon it in a 
focus, or condenſed ſtate: the quantity of heat or 
fire produced, will be intenſely great, though the 
opaque body, ſuffers no change in its principles, or no 
decompoſition ; therefore this fire, muſi be produced 
by the./zght, condenſed, confuſed, and violently 
agitated, ſo as to Joſe its natural combination, or 
ſtate of exiſtence; and not in the leaſt, by the 
opaque body, which produces that change by its 
reſiftance; and this fire muſt be compoſed, of ether 
and phlogifton, becauſe all fire is ſo: as hath been 
proved by its reducing the calx of mercury, and 
producing pure air with the acid ; and becauſe it 

L 2 is 


' 
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is produced from condenſed and obſtructed light 

which light is known to be compoſed pf ether and 
phlogiſton, becauſe it will give the Larter to the 
earth of Gold: and the former to the acid ſeparated 
from that earth, when it is revived, by uniting 
with phlogiſton. And conſequently, ſince e is 
produced by the intimate combination, of the 
gether, and phlogifton of light + the heat or fire produ- 
ced during combuſtion, is produced, by the /ame 
means, the union of the ether of the pure air, 
with the pblogiſton of the inflammable ſubſtance ; 
both being diſengaged by that operation, muſt unite: 
and that union, will always produce the fame com. 
pound, with the /ame kind, or degree of excite. 
ment, and itimaq of union; a violent excitement, 
and intimate union, will always: produce fire ; but 
if the diſengaged æther, and phlogiſton, combine - 
leſs intimately or with 4% force, or in a different 
manner, they will produce light ; which Ib, may 
again be changed into fire, if it hath velocity emugb 
when it meets with reſiſtence, and is thrown into 
confuſion, to produce motion, or excitement ſuf- 
ficient, to take the union, which is W ta 
change it into fire, 


The 
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The doctrine of latent or ab/olute beat, which uc- 

counts for every production of ſenfible heat, by 
ſome change; in the capacities, of the bodies giv- 
ing out this ſenſible heat, muſt therefore be falſe, 


That /ome ſolids,” and fluids, have à greater 
aftrattion for heat, and have a greater capacity for 
containing it than others, is undoubtedly true; 
and that theſe when they alter their form, ſtate, 
or modes of combination, will either require mort 
heat, or give out part of that they were before poſs 
ſeſſed of, accordingly as their capacities are altered 
by this change, is alſo true; and conſequently, 
that me ſenſible heat, will be produced, when that 
capacity for containing it is diminiſbed. But this is 

by no means a proof, that all /en/ible heat is produ- 
ced by that change of capacity ; and that it is not ſo, 

the conden/ation of light, moſt abundantly proves. For 
an opaque body, in vacuo, by means of a farus of 
condenfed ſolar light, may be intenſely heated, without 
ſuffering any change in its capacity, or any decompo- 

2 ſition of its principles, conſequently, the brat nu 
a be produced, by the particles of light ; the princi- 
ples of which they are compoſed, in conſequence 
By | of 
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of the reſiſtence of the opaque body, acquiring a 
different, or more violent, or intimate combina- 


tion, and thus producing fire, or the matter of 


Tis evident therefore, that light and fire are 


compoſed of the ſame principles: that thoſe princi- 


ples are ether and phlogiſion : and that æther and 
phlogiſton, when ſeparated from their reſpective 
baſes by means of heat, always form by their uni- 


on, light or fire. 


But there is another active fluid, very different 
from cither of theſe, in its properties as a fluid; 
that is, the electric fluid, . whoſe production and 
properties, come next under conſideration. 


Glaſs, is a ſubſtance, which in no chemical ope- 
ration whatever, gives any ſigns of its containing 
phlogiflon. Sulphur is a matter, which evidently 
contains a great quantity of phlogiſton: therefore 
Glaſs and Sulphur, are /wo ſubſtances, = differ- 
ent fromeach other. | 


If 


* 
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If a tube of Glaſs, be. excited by friction, it aca 
quires an electric atmeſphere , and if two light bodies 
be ſuſpended near. it, by filaments of: ſilk, they 
will be attra#ed to it: and acquiring /imilar elefric: f 
atmoſpberes, will recede from it; till the ſurfaces of 
the atmoſphere ſurrounding the 7ube, and theſe: of 
the /ight bodies, only touch each other; and ſo long 
as the electric fluid retains its excitement, 'around 
theſe reſpective centres; ſo. long will thoſe» a 
pberes, prevent the light bodies from en 


near to the tube or each other. 


If a ſtick, or globe of ſulphur be excited, by 
friction, it will acquire, in like manner, an electric 
atmoſphere; which will attract light bodies, of a ſi- 
milar kind, and ſuſpended in che ſame manner as 
the former; in conſequence of which, they will 
acquire ſimilar electric atmoſpheres, and recede 


g from the globe, and from each other, in like man- 
y ner and upon the ſame principles as the former. 
re | | | 

* If the two light bodies, which acquired their e- 


lectric atmoſpheres from the g/a/s tube, be brought 
near each other: they will 0 unite, but repel or 


If | Pup 


hy” 
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3 a the extrem of their electric atmoſpheres;; which 
ha ſhews, that he cleric atmoſpheres, have xo 41. 
A traZion for each other; but only for the ſolid ſub- 
ſcſpwnces as centres, round which they take the form 
2 of atmoſpheres. „val yd ad acts ada 


= Thetwo light hodiin ſes of elattric at- 
| | | moſpheres from the excited /ul/phur, in like man- 
* ner will zot unite, or approach, thoſe atmoſpheres 
11 having no attraction to each other. 


"I But, if the two light bodies, with their electric 
of atmoſpheres, from excited g/a/s, be brought near 
2 the two others, electrified by means of ſulphur: 
they will u into contact, their atmoſpheres will 
unite: and that union, will deftroy every appear- 
ance of electricigy; the light bodies, having now 
xo properties, different from what they had, pre- 
vious to their being lurrounded by atmoſpheres of 
the electric fluid. 


But, if the ele&ric fluid were a ſimple ſubſtance, 
30 [ or matter: when excited, /imilar almaſpbe res, form- 
a1 ed 
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ed And ivr bodies, as centres, to which they 
were attracted by excitement, would aft repel 
each other: as is the caſe, when the electric fluid 
is produced by friction, from ſubſtances of fmilar 
chemical properties, and compdfition.” But, the 
electric fluid produced by means of glaſs, will nor 
repel, but fortibly atiraꝶ and combine, with the 
electric fluid produced by /alphur: therefore tis 
evident, that the elecric fluid, is not a ſimple ſub- 
ſtance, but is compoſed of two principles, different 

from each other: that glaſs will excite o of ther, 
to become active, and take an atmoſpheric form, 
and /lphnr the other + that in that forni, euch gts 
an atmoſphere ffmilar to i2/zlf, and by preſſure, 
keeps it at a diflance: but that each will rapidly 
unite with a ſimilar atmoſphere, formed by the 
other principle, to which i hath an attra#ion, pro- 
ducing union, and a deſtrucriom of thoſe properties, 
which they have contrary to each other, when ex- 


* around their — centres. 


| EleGricity being therefore of eo 22 kinds, 
called improperly poſitive and negative, or more 


properly vitreous and refinous, muſt be compoſed 
| M of 
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of /wo equally aftrve fiujds, of different properties 


when excited, by friction; each having the proper- 


ty of arrangement, in an atmoſpheric form, around 


_ Its reſpective centre, and an a/tra/7ion to the aber. 


Poſitive electricity, is always produced by one af 

thoſe active principles, when excited: and that 
particular fluid, is always excited by means of 
glaſs ; and negative electricity, by the other, which 
is invariably excited by means of /uphur, | 


The ele#ric fluid, is therefore evidently compo- 
ſed of woo ative principles; and thoſe tuo princi- 
ples, are as evidently, no other than ther and 
phlogiſton and conſequently, the electric fluid is 
compoſed of the ſame principles, as fire and light 


axe. | 


Fire and light, are produced by the combina. 
tion of æther and phlogiſton, when /eparated from 
their re/peive baſes, by means of heat or fire; but 
the electric fluid is produced whenever ether and 
pblogiſton are excited to become ative, and capa- 
ble of /eparating from their reſpective exciting ba- 

| diess, 


. 
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dies, to wnite with each other; by any ater en 
mhh mum 


That it is compoſed Aer 0e as fire 
or light, is certain, becauſe when paſſed in ſparks 
or ſhocks through nitrous arid vapour, it affords 
#ther to the acid, ſo as to enable it to take the form 
of pure air; and it communicates phlogiſton to the 
calces of metals, ſo as to revive them; and becauſe 
when it meets with a „light refiſtence, as in paſſing 
through air, it changes the mode of combination of 
its principles, and becomes /ight; and when it 
meets with Gill greater reſiſtence, as in .. paſſing 
through gun: poder or the powder of reſin; the 
reſiſtence of the ſubſtance to its rapid motion, 
cauſes its principles to unite ill more. intimatelv, 
and take the form nen __ * . 

4 [731069 | 

Bur if the fla - Aid, eluinges nitrous acid into 
Pure air; and revives metallic calces, it muſ afford 
ether to one, and phlogifton to the other 4 and con- 
fequently, muſt be compoſed of 150 t Hin- 
ples; therefore, it cannot be different: from fire or 
light, but in n and iutima- 
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ꝙ ol union, which takes place between thoſe /wo 


principles, when in theſe different flates, or forming 
thoſe different fluids ; which is fully confirmed, by 
its being cenvertible either into light or fire, by 


_ different degrees of reſiſtence, producing a different | 


fate of combination. Indeed, unleſs we allow we 
active principles, or finids, each capable by excite- 


ment, of aſſuming an almeſpheric electric form, 


around the bodies excited, or immerſed in that 
atmoſphere, but having an affinity to each other, in 
that excited ſtate, greater than 10 the bodies they 
ſurround : 'tis impoſſible to conceive, or explain, 
why gla/s by means of friction, will always pro- 


| duce pyſtive, and ſulphur negative electricity: why 


atmoſpheres of poſitive or negative electricity, 
will not admit the near approach of fimilar atmoſ- 
pheres: why an atmoſphere of nega/rve electricity, 
will eagerly or violently ib into union, with ano- 
ther of pyſtrve electricity: or why, by that union, 
every appearance of electricity, whether poſitive, 
or negative, is defirayed. Two adi, different fiu- 
7ds therefore, there muſt be, and are, which, when 
eletirical attraztion and repuion; and by their union; 

| | form 
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according as circumſtances differ, light or fire: 
may be produced: the calces of metals may be res 
vived: and the acid principle acquire the proper. 
ties, and form — A nba vis 


„ 
are the ſame, as tboyſe compoſing fire or light; and 
one of them uniting with the metallic earth, ſo as 
to revive it, muſt be ↄblagiſlan; and the other, cm- 
bining with the diſengaged acid, and giving it the 
elaſtic form of pure air, muſt be the a#ive Og? 
wich Thee call order. J 5 


"Dian, lake, and the electric fluid, eee 
evidently compoſed of two adliue principles, diſtin- 
guiſhable from each other, by the names of Pha- 
giſfton and ther, as well as by any other; which 
principles, by the difference of the intimacy or 
mode of their combination, produce the irre flu- 
ids, of different properties, in their ative ſtates. 
Each of theſe compound fluids in certain circum- 
ſtances, is capable of decompy/ition, and of decom- 
ping certain other compounds: thus metallic cal- 

| ces, 
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ces conſiſting of earth and acid, vill decompoſs 
them: and they the calces· The earth will com 


bine with the phlogifon; and form a metal; and the 
acid will unite with the tber and produce pure 
air. And theſe two attive principles, when ' by 1 in. 
terpoſing heat or fire their intimate union, or cls oſe 
connexion; with their reſpective baſes of earth or 
acid is prevented, and their attractions to thoſe 
baſes weakened, will again unite and form fire or 
light, and leave the acid to combine with the 
Earth. =» | "4 | 


Thus have I propoſed the Elementaty Prinziplet 
of Nature, and brought arguments, ſupported by 
facts, to prove their exiſtence; fuch arguments, 
as bring full conviction to my own mind, and 
make me ready to defend them, as being the real 
primary inſtruments in the hands of the Deity, by 
which alone all the phenomena of nature are pro- 
duced; and conſequently, *till thoſe arguments 
and fa#7s ſhall be di/proved, and the non-exifence of 
thoſe elements demonſtrated, 1 make no ſcruple to 
inſiſt - ag and apply" them, as privciples, whoſe 

- exiſtence 
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exiſtence is fully proped, and whoſe ſufficiency to 


| account for every Penne in mn is convin- 


cing and — 


* — 1 
— —— — , 


| „ 


the principles of which all things are compoſed; 


the laws governing thoſe principles: and the facts 
proving their exiſtence; aſſuming them as granted, 


I ſhall proceed to examine them more particular«. 
ly, and firſt of all, the Eartby Principle. 
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I's On the Earthy Principle. 


| { nos exiſtence of an earth, as a fixed princi- 
ple in nature, hath never been called in 
queſtion. *Tis known by its /o/;dity or the firm- 
neſs, and impenetrability, of its ultimate parti- 
cles: by its affinity to acids, in different proporti- 
ons, producing faline matters of different kinds, 
perfectly neutral when ſaturated: and by its capa- 
bility of uniting with phlogifon in various propor- 
tions, 
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19 


portions, producing metals, and combuſtible or in- 
flammable ſubſtances, of different kinds, EY 
to their relative ptopoediond, 


Every ſubſtance in nature, n e 
in pure air, muſt contain the earthy principle and 
phlogiſton ; for by combuſtion, pure air is decompo- . 
ſed. But pure air cannot be decompoſed, but by 
a double affinity: the acidifying principle, will 
never part from its ether, but when it is attracted 
by the earthy principle: nor the ether from its 


acidifying principle, but hen it is attracted by 


Phlogiſion ; and when thoſe united attractions, 
overpower the attractions of the æther to its acid, 
and the earth to its phlogiſton, a decompoſition 
muſt take place; the carib and acid will unite, and 
form the reſiduum: while the æther and pblagiſſon 
produce the fire and light. attending nun, 
and produced by it. | 


Every folid ſubſtance. then, compoſed of, the 


. earthy principle and phlogiflon, is combuſtible or dew 


ſtructible in pare air, in fuch a degree of heat, as 
is neceſſary to weaken the affinity, between the 
| N carth 
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earth and phlogiſton, by infinuating itſelf betwixt 
them, and expanding the phlogifon to a greater 
diſtance from its earthy baſe; by which, its affi- 
nity will be leſſened, as the expanſion increaſes; 
till at length its attraction to the ether of the pure 
air, will exceed the attrzetjon of jts centre. 


The earthy principle, /aturated with the acid 
principle, forms a neutral compound, having nq 
attraction to acids or earth: ſhewing no ſigns of 
Pblggillon, when heated in pure air: nor any of 
ether in inflammable air, by decompoſing them: 
an earth ſuperſaturated with the acid principle, forms 
the different acids. But if not ſaturated with it, 
the compound will be an alkali or earth, having an 
avidity tounite with acids. 7 


But, earth may enter into a number of compoſi. 
tions very different from theſe ſimpler ſtates; for 
inſtance, an earth may be partly ſaturated with 
acid, and partly with phlogiſton, and that in an 
infinite variety of praportions; in which caſe, it 
will partake of the properties both of the inflam- 
pable, and neutral ſaline combinatians ; or it may 

be 
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be combined with ſome phlogiſton, and-ſdme acid 
not wholly diveſted of ther; and theſe in a varies 
ty of proportions, which at preſent it is not ne- 
ceſſary to conſider; However, we may ſay that 
every ſolid particle. of fixed matter, capable of uni- 


ting with an acid or with phlogifton, is a particle of 


the earthy principle; 


Every ſolid or fluid matter, capable of combiiſti- 


on in pure air, contains the earthy printiple combi- 


ned with phlog;/flon ; and every ſolid or fluid matter, 
having #o affinity with either acid or earth, and 
not deſtructible or combuſtible in either pure or 
inflammable air, is compoſed of the earthy principle, 
combined to ſaturation with the acidifying principle; 
and by theſe general properties, the earthy principle 
may be always known when preſent. ' 


Having pointed out its diſtinguiſhirlg proper 
ties, let us next endeavour to acquire the ſimpleſt 
idea poſſible, of this earthy principle, conſiſtent 
with reaſon, and the properties it muſt poſſeſs as 
a principle, ſubject to certain invariable laws: - 
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that of u folid point or particle, ultimately ſmall, 


attract each other. 


of a ſimple. particle of matter, attracting phlogiſton 


g 


Ihe ſimpleſt idea we can form of matter, is, 


poſſeſſed of wo property but impenetrability.”” A 
particle of this kind, I would call a particle of in- 
ert marter; hut to render theſe particles ei in 
nature, tis neceſſary that they be alſo poſſeſſed of 
the /imple property of univenſal attrac un. 


But a particle of the earthy principle, gives a 
more complex idea, as requiring the properties of 
atrraction to the acidifying principle and to phlogiffon, 
and repulſon or inability to unite with ether. 


In like manner, a particle of the acidifying prin- 
ciple differs from a particle of fixed matter, in 
having an artraction to, or power of uniting with 
the earthy principle or with ether, but refuſing every 
connexion with phlogiffon ; and the ſame may be 
faid of æther and phlogiſton, each v attract one 
ſolid principle, but a, the other, though they will 


But if a particle of the earthy principle, conſiſts 


but 
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but refuſing ether, ic muſt be different from a par- 
ticle of the acidifying principle, attracting ether 
and refuſing to unite with phlogiſton ; we muſt 
then admit of ſour kinds of ſimple particles of mat - 
ter; any one of which, will unite with u certain 
others, but not with the third; thus ether will u- 
nite with phlogiſton, or with the acidifying prin- 
ciple, but not with the earthy ; and zach of theſe 
ſimple particles, muſt have a porwer of chaice, or 
two properties, one of aitrafing, and the other of 
refuſmg to unite with certain other particles of mat- 
ter. But, this is departing from the beautiful 
ſimplicity of nature, and multiplying properties 
without neceſſity, or gaining arty advantage by it, 
nay even involving ourſelves in inextricable per- 
plexities. 


The /mpleft idea therefore, which we can form 
of nature, is, that every thing is produced by /im- 
ple matter, and attratFion: that the baſes of all ſo- 
lid bodies are formed of particles of fixed matter, 
diveſted of every property but *mpenetrability, and 
univerſal attractian: that theſe fixed particles, as 
baſes, are actuated by particles of matter poſſeſſed 
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of the. property of univerſal attractios to themſelves} 
and to fixed matter indiſcriminately: that theſe 
active particles, when attracted by fixed particles 
of matter, arrange themſelves in right lines, ſo as 
to form atmoſpheres around them, and that the phe< 
nomena produced by theſe two diftin# active prin- 
ciples, depend upon their attract to each other, 
being greater, than the altradtin of arrangement 
exiſting between ſimilar particles, when in ſtates of 
equal excitement; and extending beyond a certain 
diſtance, from their exciting centres of fixed matter; 
for to that certain extent, they are n/eparable from 
their fixed centres, and can only draw thoſe cen» 
tres into contact, without being able to /eparate 
from them. BY 


That there are ſolid particles of matter, none can 
deny: that there is an a/trarve power, no ene 
can refuſe aſſent to, and that there is a polarity or 
mechanical arrangement in particles of matter, none 
can deny who hath ever ſeen, and paid attention, 
to the regular arrangement of the particles of wa- 
ter, ſalts and metals, when loſing their fluid ftate, 
they become ſolid, and unite with each other at 

| certain 
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certain angles, ſo as to —_— cryſtals, ar rr 
ſgures. 


The a#ive particles of matter, therefore, being 
of two kinds, muſt form atmoſpheres around the fixed 
particles of matter, which they meet with, diſen- 
gaged; and this firf /imple union, nothing hath 
power to entirely ſeparate or deſtroy: each active 
principle, having an equal attraction to theſe fixed 
particles, would originally unite itſelf to its ſhare 
of them: and that union would produce particles of 
fixed matter, with aclide atmoſpheres, different from 


each other, as being compoſed of the 7wo differ- 


ent alive fluids. 


A particle of the earthy principle therefore, as 


before concluded, is a particle of fixed matter, 


ſurrounded by an etherial atmoſphere z conſe- 
quently it will attract phlogifon, becauſe æther and 
phlogiſton have aſtrong affinity to gach other; and 
for the ſame reaſon, will it unite with a particle of 
the acidifying principle, becauſe it is compoſed of 
a particle of matter, with a phlogifiic atmoſphere. 
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phlogiſton; and æther and phlogiſton with cach 
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' I by no means wiſh to mf upon the particles 


of matter forming the baſes of the earthy and acidi- 


fying principles, being exa#ly ſimilar in every pro- 
perty : nor, that a particle of earth, is a particle 
of fixed matter, ſurrounded with an atmoſphere of 
ether: and a particle of the acidifying principle, 
2 /imilar particle of matter, with a phlogiſtic atmoſ- 


Phere; but every circumſtance confpires to make 


me beheve it. | 


All that I inſiſt upon is, that a particle of the 
earthy principle, will attract and unite with a par- 
ticle of the acidifying principle, or with phlogiſ- 
ton, but not with æther; a particle of the acidify- 
ing principle with earth, or ether, but not with 


other. But to avoid multiplying cauſes, proper- 
ties or principles without neceſſity, it appears ra- 
fonable and neceſſary to me, that, the baſe of an ear- 
thy and of an acidifying particle, be a particle of the 


fame kindof fixed matter: and that their earthy or acid- 
ifying properties, as principles, depend upon their 
being united to, or ſurrounded by one or other of the 


two active principles, by which they become ac- 
tive 
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tive principles, a fixed. particle having a phlogiftic 
atmoſphere, becomes poſſeſſed of the properties 
attributed to the earthy principle, and with an æibe- 
rial atmoſphere, it acquires the properties which 
diſtinguiſh the acidifying principle. 


By admitting this explanation, we have in reali- 
ty, no occaſion for more principles than three ; fix- 
ed particles, and /wwo active fluids : each of which 
active fluids is compoſed of particles, which being 
attracted by fixed matter, become excited, to at- 
tract each other into atmoſpheric arrangement, 
around the exciting fixed centres: or the particles 
of the other kind, in a ſimilar ſtate of exeitement, 
into union, by which their reſpective fixed centres, 
are drawn and held firmly together. The two ac- 
tive principles of nature, therefore, are ether and 
Pblogiſton: each of theſe when combined with fixed 
particles of matter, becoming active, can never 
more be intirely ſeparated from thoſe exciting fix- 
ed particles, and will therefore form eo other 
more ſolid principles, the earthy and acidifying ; æther 
combined with or ſurrounding fixed particles, 
forming the earthy principle, and phlogiſton with the 

O ſame 
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me kind of fixed particles, the acidiffing principle x 
and the earthy and acidifying principles muſt, on 


account of their actuating atmoſpheres, have the 
fame affinity to * chat ether and phlogiſ- 


ton have. 


— 


Tis evident likewiſe, that a particle of the 


acidifying principle having a phlogiſtic atmoſ- 


phere, will attract æther alſo, as well as the æthe- 
rial atmoſphere of the earthy particles; and that 


particles of the earthy principle, will attract phlo- 


gilion, as well as the phlogiſtic atmoſphere of a 
particle of the acidifying principle; and for the 
ſame reaſon, that is, the attraction of union, ex- 
iſting between the two "ve fluids, æther and 
phlogiſton. 


But ſimilar principles, or particles of fixed mat- 
ter poſſeſſed of ſimilar atmoſpheres, as hath before 
been ſhewn, will nat unite: becauſe, ſimilar par- 
ticles, of the ſame active fluid, when excited by 
their union with fixed matter, have no atiratn, 
but to that fixed matter, except the attraction of 
grrangement, with reſpect to each other: by which 
they 
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they unite, ſo as to take an atmoſpheric form, 
around the fixed ſubſtances, or particles; as cen- 
tres; conſequently, two ſimilar particles will not 
unite: each atmoſphere tending to its reſpective 
centre. bran | 


To explain my idea of theſe four principles, and 
their mode of action ſtill further, and at the ſame 


time, prove that they are perfectly conſiſtent with 


nature, let us ſuppoſe four cork balls, ſuſpended by 
ſilk cotds, to repreſent four particles of fixed mat- 
ter, having no powers, or properties, but impe- 
netrability, or ſolidity: the two eleFricities, will 
repreſent the wo active fluids: pie electricity 
being ſuppoſed to be ether, and negative to be 
phlogifton: a 

If two of theſe balls be pſively electriſied, they 
will repreſent two particles of the earthy principle, 
having each a fixed or ſolid centre, ſurrounded by 
an etherial atmoſphere. 


If the other two be negatively electrified, like 
O 2 two 
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two , particles of the acidifying principle, they will 
have e N of phlogiſlon. 


The two balls poſitively electrified, will not u- 
nite, but recede from each other, like two parti- 
cles, of the earthy principle: and the two fiega- 
tively electrified balls, will refuſe to come in con- 
tact with each other, in the ſame manner, as two 


particles of the acidifying principle refuſe to unite. 


If one of the balls pyſtively clefrified, be 


brought between the two negative balls, they will 


attract, and unite with each other, in the ſame 
manner, as two particles of the earthy principle u- 


nite, and form a ſolid, by the interpoſition of 
phlogiſton. And a ball negatively electrified, will 


forcibly attract another poſitively electrified, in - 


the ſame manner, as a particle of the earthy and 
acidifying principle, will attract and unite with 


each other. And the light and heat, produced by 


the union of theſe two oppoſite electric atmoſ- 
pheres, when uniting, and ſeparating from their 
reſpective centres of matter, is juſt the ſame, as the 


light and heat produced, when the * of 
one 
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one ſubſtance is diſengaged from its baſe, and 
combines with the æther ſeparated from another 
ſubſtance, of a different and oppoſite nature. 

I have been thus explicit here, that my meaning 
might be perfectly underſtood; and have made the 
preceding compariſon, not only by way of eluci- 
dation, but alſo to ſhew, that the ideas I have 
formed, with reſpect to the acidifying and eartby 
principles, being poſſeſſed of /milar particles f 
fixed matter, as baſes, ſurrounded by atmoſpberes' of 
the wo different active fluids, are ſimilar to, and 
perfectly conſiſtent with the operations of nature, 
and properties of matter, every moment preſent- 
ed to our view. , 


But according to the general laws laid down 


and explained in p. 34, and p. 39. prop. 15. it 


appears that either æther or phlogiſton, when ſur- 
rounding a fixed particle of matter, ſo as to form 
a compound or ſolid principle, to a certain extent 
around that centre, is excited to attract //milar par- 
licles to atmoſpheric arrangement, / powerfully, as 
never more to be. ſeparated ; but beyond that certain 

| extent 
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extent, the active particles have a greater attracs . 
tion or diſpoſition to unite, with the oppoſite kind 
of particles, than to extend themſelves, by taking 
more ſimilar particles into arrangement; conſe. 
quently, the atinoſphere of either principle being 
naturally violently extited, and always ſurrounded 
by the oppoſite active fluid in ſome ſtate or other, 
will conſtantly attract it in that ſtate; thus, the 
earthy principle, being a fixed particle of matter, 
ſurrounded by her to that certain extent, will 
' unite itſelf either to the phlogiſtic atmoſphere of the 
acidifying principle, and form a neutral com- 
pound: or to diſengaged phlogifion, with which it 
will invelope itſelf as a /econd or external atmoſphere. 
And in the ſame manner, the pblagiſtic atmoſphere 
of the acidifying principle, will either ſatisfy it- 
ſelf with the æiberial atmoſphere of the earthy prin- 
ciple, or will take an external atmoſphere of ether. 
So that on account of the violent degree of excite- 
ment, of the atmoſpheres, ſurrounding the fixed 
centres as principles, we can never procure thoſe 
principles, totally diſengaged, either from the 
* oppoſite fixed principle, or the ade principle 
MET a of 
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of the contrary kind: The earthy principle 
therefore, when in the ſtate the mof diſengaged 
from the acidifying principle, which we can pro- 
cure, will ſtill at be the pure earthy principle: be- 
cauſe its etherial atmoſphere will then attract a 
Phlogiftic one; and upon that phlogifton, its alkalinity 
ſeems to depend, If the quantity, or extent of 
phlogiſton be mall, its excitement, and activity 
will be ſo much the greater, rendering the earthy 
particle cauſtic or alkaline ; if the phlogiſton be more 
abundant, n 
ful, or evident. 

Thus volatile alkali, when deprived, as much as 
poſſible, of acid, and phlogiſton, by 'any other 
ſubſtance having a greater affinity with them, as 
for inſtance quick-lime, is rendered powerfully 
cauſtic and alkaline; but if heated, it will decom- 
poſe the fire, by attracting its phlegiſon, and be- 
come alkaline air, (for if it did not decompoſe the 
fire, it could not become permanently elaſtic) in 
which ſtate, it is 4% cauſtic or alkaline than be- 
fore; and if this alkaline air, hath an opportuni- 
ty, of acquiring fill more phlogiſfton, from the elec- 
| | TriCc 
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tric fluid, paſſed through it in ſhocks, it will ſtill 
further expand itſelf, and become inflammable; in 
which ſtate, the quaniity of pbiggiſton, ſurrounding 
the æiberial atmoſpheres of the earthy principle, 
is /o great, and conſequently ſo /ittle excited, as to 
ſhew no ſigns of cauſticity or alkalinity, * 


The alkaline properties therefore, of the earthy 
Principle, depend upon the phlogifton ſurrounding 
its £therial atmoſphere ; and the degree of alkalini- 
ty, muſt be inverſely proportionate to the quan- 


tity of phlogiſton: or directly ſo, to the excite... 


ment of that phlogiſton. 


I mall n now conclude this Section with the fol- 
Jowing definition. 


A particle of the earthy principle is a particle of 
fixed matter, ſurrounded to a certain extent, by 
an atmoſphere of ether; in conſequence of which, 
it hath an gffnity to the acidifying principle, on ac- 
count of its phlogiſtic atmoſphere: and alſo to 
» phlogifton, by which being ſurrounded, it acquires 
the properties which conſtitute an alkali, 


S E C- 


SECTION iy. 


On the Aridifying Principle: 
IAN entered ſo largely into the nature of 
the more fixed principles of nature,” or thoſe 
forming the baſes, of all ſolid ſubſtances; general- 
ly ſo called, in the preceding Section, white this 
principle of acidity was alfo taken into confidera= 
tion, ſo far as it was related to the ſubject, by its 
affinity with the earthy principle, there treated 
upon: and having there given my reaſons, for 
| P ſuppo- 
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ſuppoſing, that both the earthy and acidifying prin- 
ciples, are compoſed of ſimilar particles of fixed 


matter, ſurrounded with atmoſpheres of different 


principles, reſembling the fluids which give them 
their activity, and different propertics, ahd their 
attraction to each other, I ſhall have leſs to fay 
upon the preſent ſubject. | 


Acids are univerſally known, and their exiſtence 
conſequently generally allowed, as admitting no 
denial, and wanting no demonſtration. 


The acidifying principle, is capable of taking 
different degrees of fluidity or ſolidity, according 
to circumſtances, and its mode of combination; 
for, a pure uncombined acidifying particle was 
never ſeen, nor ever can be, no more than a par- 
ticle of the carthy principle, pure and uncombined ; 


yet, an acid in every ſtate, ſufficiently manifeſts the 


exiſtence, ſolidity and impenetrability of its par- 
ticles. | 
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 'Tis known, in certain fates; by its taſte? alſo 
by its affinity toearthy or alkaline ſubſtances, — 
by r to ether, 2 
With the earthy idle” Anti i to abba. 
tion it forms neutral compounds: if the acid prin- 
ciple predominates, different acids are formed: if 
it be inſufficient to ſaturate the earth, the compo. 
ſition is known by the names of calcareous earths, 
alkalis, &c. and by the property of attraction to 
acids, . en „ö PTE 


With æther it forms pure air, and the different 
kinds of acids, which differ in the quantity of ether 
they contain; ſo, that the differences between the 
various kinds of acids, depend upon the propor- 
tion of ether they retain: the quantity of earth uni- 
ted with them, or btb, and the neutral falts, 
formed by the combination of theſe different acids, 
with earthy ſubſtances of different degrees of puri- 


ty, will differ from each other alſo. So that the 


acidifying principle, may be partly or wholly fa- 
turated, either with earth or ether: or it may be 
partly n with earth, and partly with æther: 

P 2 or 
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er it may be combined with ether, 2nd, an earth 
partly ſaturated with phlagiſton, producing an in- 
finite variety of compound ſubſtances, of different 

properties, according to the different principles, 
ox proportions of thaſe principles, Far into 
heir compoſition. | 


Dry fuid or folid ſubſtance. in nature, capa: 
ble of cfiecting the decompoſtion of inflanuable mata 


ters, or phlogiſtic ſubſtances, or ſupporting their 


combuſtion, muſt contain the acidifying principle 
and æiber. For the earth and phlogiſton of in- 
flammable, or phlegiſtie ſubſtznges, will never 
feparate, neither will the acidifying principle and 
zther, unleſs each of them, can meet with the other 
principle to which, i. iby/e circum/lances, it can 
mate iutimatcly unite, than to b with which 
it now is combined; therefore; every ſubſtance ca, 
pable of promoting, or effecting the decompoſia 
tion of inflammable matters, muſt contain, and 

furniſh ber, ta combine with the phlogiſton, | 
difengaged from the earth; by the union of that 
earth with the acidihung principle, depoſitęd by the 
e the earth and acid forming 4 galt, Or reſi- 


duum: 
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Opus — 


If the ce erbt . cee 
of phlagiſſon, and that phlagiſion during combuſ- 
tion, be ſaturated wich ther, the gt AH acid 
diſengaged from that æther, if the æther and acid- 
ify ing principle were combined- to atugation, as 
in pure air, will as ww, exceed the point of tu 
ting the earth, as the phlagifan did, which is BOW, 
ſeparated from it; and egnſequently,: the refidue 
um ml pe an _— * 50 e 1109' 3 
acid. 
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But, te earth bo not bn rok) with phlogiſton, 
the quantity of #ther required to ſatuxatę that 
pblogiſton, will depoſit à quantity of acid, ut. fufe 
ficieut to ſaturate that ęarth; therefore, the reſi 
guum will Rl have 9 205 of Wen more 
zeid. 


Indeed, an infinite variety muſt ws Place, 
not only in the re/idyg f combinations of the two 
fixed principles, hut 4% in the combinations of 


the to ad7fyy principles, and the admixture of fix- 
| ed 
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ed principles they may retain after- certain de- 
compoſitions, according to the different pro- 
portions, which they bear' to each other, in the 
ſubſtances employed, and producing thoſe decom- 
politions,” and r new compilations. Fw . 
Every ſolid or fluid matter, therefore, capable 
of effecting the combuſtion of inflammable ſubſtances, 
or ſubſtances compoſed of the earthy principle and 
phlogifion, muſt be compoſed of ther and the 
Principle of acidity; and every ſubſtance having an 
affinity with either the earthy principle or ether, 
is a 1 of che eee SED ; 


Bur, for tie reaſons delivered in the laſt Section, 
on the earthy principle, and in the former parts of 
this work, it appears, that this ac idifying princi- 


ple is compoſed, of a fixed particle of matter, ſur- 


rounded by an atmoſphere of phlogiſton, to a certain 
extent ; to which diſtance from the fixed exciting 
centre, its particles are /o ſtrongly excited to arrunge- 
mem, and ſo powerfully attracted by that fixed 
centre, as to be inſeparable. But beyond that ex- 
tent, the phlogiſtic particles being leſs forcibly 

excited 


— 
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excited to attract their centre, acquire — 


diſpoſition to unite with £/ber, than to take a grrat- 
er extent of phlogiſtic particles into arrangement; 
conſequently, the acidifying particles, will forei- 
bly attract the earthy particles on account of their 
ætherial atmoſpheres; or if thoſe are abſent, they 
will attract the ether, every where preſent,” which 
will form an external atmoſphere, around the eſſential 
phlogiſtic one. Upon this external atmoſphere of 
ther, the acidity of the particles depend: the 
more extenſive the ætherial atmoſphere, the /z/s the 
degree of excitement,. and manifeſt acidity; ' but 
when the quantity of ether is ſmall, its excite. 
ment muſt be great, and its activity and acidity 
powerful. * x 


Thus, particles of the acidifying principle, with 
large external ætherial atmoſpheres, form pure air, 
where no ſigns of acidity are perceived: but if part 
of that ether be taken away, by combuſtion, or 


any other means, the acidity will become evident, 


and the particles no longer capable of preſerving 
their aeriform ſtate, will be condenſed into that of 
a liquid acid. We may therefore give the following 


definition : | A 
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A amici 6f the HA grp, id & fred 
päftiele öf matter, ſürröunded BY an attmöſphere 
of Hen, to ita cxent, Fhètè it trat? to be in- 
ſeparable, and actfufted M Mh difratioh to rt: 
ceotifeqtiently; it will Rave ff Ae with the ed 
Ey primripla, 8h acctunt᷑ of its #1Þ5rikl AbthofÞpHErE; 
And alſo an attraftivh i di eh lber WHICH 
being Excited t6 ſurround it, acqulres all thoſe 
Properties which HE ah did. . 


Having now beine but the difingiyhing, or 
tharaerifiic pfoperties bf the earthy and ucidgfying, 
or the wo fixed Principles, forming the bajes of all 
folid bodits ; and endeavouted to ſhew their natures 
and affinities, and to trace them to the /impleft ſtatez 
of which we can form any idea of them, confiſtent 
with reaſon: I ſhall hext pfoceed; to confider the 
tivo atrtve principles, Pbiogiſton and iber, in order. 
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ug the. former parts of this work, I have endea- 
voured to ſhew, not only the abſolute neceſſity 
there is, to admit of iro aFive priverples in nature, 

but alſo, that they do in reality exiſt. | 
Theſe two acliye principles or fluids, with ſolid 
or fixed particles of matter, form ws fecondary, 
or compound, but more fixed principles; thoſe com- 
| Q pound. 
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pound fixed principles in ceriain ſtates, are univer. 
fally called Earth and 4rid, and the two active flu- 


gs] call Pblogifon and tber. | 


Theſe two aFjve fluids muſt be material, becauſe 


_ they exiſt, and are capable of uniting with fixed 


matter, and giving it new properties; and of uni- 
ting with each other and producing effects evident 
to the ſenſes; nay even when excited alone, they 
are capable of manifeſting their exifence, and mate- 
riality. 


But when they form magnetic, electric, or aeri- 
form atmoſpheres around /o/id matter, though evi- 


dently material, they have not that folidity, and 


viſibility which ſolid ſubſtances have: conſe- 
quently, their particles muſt have large, and nu- 
merous interflices between them, which muſt ariſe 
from the peculiar. arrangement which takes place, 
amongſt thoſe particles, when excited; and the 
power of reſiſtence, and force of attraction muſt 
diminiſh, in proportion to the diſtance from the 
ſolid centre, as it is natural to ſuppoſe, , from. the 


arrangement the active EIN take in right lines 
like 
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like radii, in every direction, round their centres: 
the diſtance- between thoſe lines being inverſely 
proportionate to their enn 3 bat bot 
CANE thera Ein: | 


This SER of ative: Saen 0 FOR 
explains the nature of elaſtic or. aeriſorm fluids, 
with ſolid baſes; and alſo the power of excited 
atmoſpheres, either to reſiſt or attract, being 
greater as the lines approach each other and the 
centre; and unleſs we admit this mode of explana- 
tion, tis impoſſible to account for a number _— 
PR ak e but 449999 
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The an of antimony, | confiſts of —_——_ 
will not even unite into a ſolid form; but ſupply _ 
the requiſite quantity of phlogiſton, and they will 
become a'ſolid, where the methodical arrange- 
ment of its particles, at certain angles, with reſpect 
to each other when conſolidating, producing 2 
figured form, is too evident to be denyed. Here 
then, as well as in many other inſtances, we have 
a peculiar polarity, or arrangement taking place, 
between the particles of matter; and that proper- 
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ty of methodical arrangement, evidently depend 
upon the phlogifhon; conſequently, I have authori- 
ty from nature to ſuppoſe, that particles of phls- 
giffon, have a certain polarity or arrangement amongſt 
themſelves, when excited by fixed matter; and the 
cryſtallization of acids, proves that nt of 


r eee d 


1 


Allowing therefore that ating bb of mat - 
ter, by excitement, take an atmoſpheric form : 
that their activity depends upon their property of 


univerſal attraction to each other, and to fixed 


matter; and finding that mt atmoſpheres will 
refit each other, while others will attract and unite, 
as before more largely conſidered; we muſt con- 
clude, nay we are certain, that theſe ae atmoſ- 
pheres are of /wo kinds: ſimilar in attraction to 
each other, and to fixed matter, but differing 
when excited, in this, that /imilar atmoſpheres, or 
atmoſpheres of the ſame kind of active fluid, will 
ot come nearer than ſimple contact; but, at- 
moſpheres of the two different kinds, will penetrate 
each-other, and wnite. 


Phlogiſton 


Jn 


oouns war wey T- 


ON PHLOGFSTON iu 


Phlogiſton thereſore is a: ſubtile, claſtic-fluid; 
compoſed of particles of matter, actuated by the 
property of attraction ; when theſe particles: ure 
excited, they have an attraction for each other, 
producing an arrangement in right lines: in con- 
ſequence of which, they aſſume an amoſpemic form, 
around rn e Ta * 


tracted by fixed date © of deen ene 
traction of union, they become excited to arrango- 
ment, and form atmoſpheres around thoſe" fixed 
particles never more to be ſeparated intirely. 
Theſe fixed particles with pblagiſtie "atmoſpheres, 
being analterable, form the fixed or N 
of nature —_—_ * hr i 


in e 
The PW of phlogiſton; have an' n 
to the particles of ether, when diſengaged, or in a 
ſimilar ſtate of excitement: by which, they can 
unite; and if at the ſame time they become -difen- 
gaged from their ſolid baſes, they form fi#z;or ibi, 
according to the degree of intimacy with which 
they combine. Phlogiſton hath alſo an attraction 
to 
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to particles of the earthy principle, becauſe they 
are compoſed. of particles of fixed matter, with 
exherial c- Beh | ho 
_--Partidles Ml Wiebe b ſolid cen- 
woief fixed matter, will to a certain diſtance at- 
tract that centre, more powerfully than =ther; 
but beyond that diſtance, they will have a more 
powerful attraction to the particles of ether, in a 
diſengaged ſtate, than to their fixed baſes; in con- 
ſequence. of which, the æther will be excited to 
* an — E N around them. 


Particles of Phlogiſton, when . to ar- 


range themſelves round : ſolid ſubſtances, with 


which they cannot enter, into cloſe or chemical uni- 
on, will leave thoſe ſubſtances, and Jo/e their at- 
moſpheric-arrangement, to combine with ether in 
ſimilar circumſtances. 


int en of "hlogiſton, a they 
meet with ætherial excited atmoſpheres; which 


cannot quit their ond become excited by the 
external 


— TY mn _% 
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3 POTEN and form eee 
2 . ; | 


;Deeap ſubſtance en e of oa 
light or fire; or every combuſtible or inflammable mat. 
ter, capable of being deconipo/ed in pure air, muſt 
contain phlogiſton, united to the earthy We? and 
conſequently, - - 16) 


Phlogiſton ad to the e i pro- 
duces according to the different proportions, in 
which they enter into compoſition, all the ſubſtan- 
ces, which arg inflammable or combuſtible in pure air, 


or with ſubſtances nr the ah f. princi- 


ple and ler e uh | 9 


Phlogiſton with ether, forms fire or light, ac- 
—_— to the e or force of combination. 


: 


Phlogiſton with the acidifying 1 
not unite; becauſe an acidifying particle, is alrea- 


dy ſurrounded by an atmoſphere of Pblagiſton. a4 


Phlogiſton 
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- Phlogiſton-niay therefore be known, by its uni- 


ting with particles of the earthy prixcipte, and giv- 


ing them ſolidity, or coheſion, or when more * 
abundant, by giving them the elaſtic form of air: 
and by ts power of decompy/ing pure air, or compounds 
of the acidifying principle and ether, by uniting 


with the eber, and paſting off in the form of fire 


or light, and leaving its earth, to-unite with the 
acid left 2-4 the ether. ” 


But befides theſe n phlogiſton 
may exiſt in a great variety of compoſitions; it 


may de partly united to the carthy principle, and 
partly with æther; or to an earth, or to ether part. 


ſaturated with the acidifying particles; or to an 


earth, and at the ſame time, partly to æther not 


n. diveſted of its acidifying particles. 


We may Aae ative this Section, with 


the following definition. 


Phlogifton is a principle, compoſed of parti- 
cles of matter, poſſeſſed of the aZive property of 
all raction: 


mas TY Fw 


of 


23 
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altraclion; when excited by their affinity to fixed 
matter, they have an attraction of arrangement 
amongſt themſelves, forming lines of particles, 
around their exciting centres, of fixed matter, in 
an atmoſpheric form; with tber it will unite: and 


likewiſe, with the earthy principle, but not with a 


particle of the acidifying principle, becauſe, it is a 
particle of fixed matter, already united to a ſur- 
rounding atmoſphere of phlogiſton. 
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SECTION VI. 


| 


On MAEther. 


THER is that active matter, which when 

united to particles of the acidifying prin- 
ciple, in a full proportion, gives that ineſtimable 
fluid, pure air. Pure air, we know, contains a 


* ſmall quantity of acid particles, as its baſe, which 


in that aeriform ſtate, muſt be very diſtant from 
each other, and poſſeſs a. wonderful elaſticity; 


were the ſurrounding preſſure removed, they 
would 


wultd 
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would expand into a bulk ſtill much more extend- 


ed, where the particles of acid, would be ſtill fur- 


ther removed from each other, as I have before in- 
ſiſted. A particle of matter cannot a& where it is 
not, conſequently, the expanſive power, by which 
theſe particles of acid are kept aſunder, at a diſ- 
tance, inverſely proportionate to the preſſure, or 
reſiſtance, they meet with, muſt be a ſomethinę, dif- 
ferent from the acidifying fixed particles themſelves, 
forming an atmoſphere around each of them: 
which atmoſphere, is capable of condenſation, or 
extenſion, and therefore muſt be elaſtic; and as 
the particles of which theſe atmoſpheres are form- 
ed, muſt be ſolid matter, and conſequently impe- 
netrable, tis certain, that theſe particles, do not 
touch each other, in all directions, as they then would 
form a ſolid, opaque maſs : but they do not, be- 
cauſe they are penetrable to light, fire, and ſolid 
matter of every kind, when in motion, to which 
they give little reſiſtence. But though they touch 
not each other, in a// points, ar directions, they 
muſt in /ome, becauſe they attract and unite with 
each other, and therefore muſt be in contact: 
conſequently, they muſt form ines of active par- 
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ticles, around the acidifying particles, as centres, di- 
verging as my recede from thoſe centres, 


Whatever this eflive n may be, which 
can give to particles of the acidifying principle, 
an acriform ſtate, I call it ether. That it is not 
phlogiſton, many operations of nature, and che- 
miſtry, prove; though phlogiſton is a principle, 
equally aclive, and poſſeſſed of the ſame property of 
atmoſpheric arrangement, when excited by fixed 
matter ; yet they differ in their affinities, 


Whatever thetefors, 1s capable uf giving: the 
acidifying principle an claſtic form, by uniting with 


it, ſo as to be able to ſupport, and effect the de- 


tompaſition and combuſtion of inflammable ſubſtan. 
ces, muſt contain ether; which, uniting with the 
phlogifton of the inflammable or combuſtible body, 
will form fe or light, and depoſit its acidifying 
particles, to combine with the earth, difengaged 
from its phlogiſton. 


Ether, with a ſuperabundance of acidifying par- 
ticles, will not be able to ſupport 7hat quantity, 
in 


ty, 
in 
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in an aoriform ſtate, in a moderate temperature of 
heat; the compound will therefore, ' be ' liquid, 
and that liquid evidently acid. Acids will differ 
from each other, in proportion to the quantity of 
zther they contain, in any certain quantity of 
acid; and they may have other different proper- 
ties, ariſing from the admixture of pure earth, in 
different proportions; or even of earth, partly 
combined with phlogiſton. 


Neither æther, nor phlogiſton alone, can pro- 
duce heat; but we know that they will attract each 
other: and that wher they ſeparate from their re- 
ſpective baſes, and are loſt as ſuch, their eſcape is 
always in the form of fire or light. 


Light we know, may be changed into fire, by 
condenſation, and violent commotion; as is evi- 
dent, from the fire, or heat produced by the rays 
of light, condenſed in a focus upon any opaque 
body, in the open air, or in vacuo; which proves, 
that ether and phlogifion, are capable of uniting, 
with different degrees of force, or intimacy: per- 
haps, the moſt violent, or intimate union, pro- 

| ducing 
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ducing fire; and the revival of metals, and pro- 
duction of pure air at the ſame time, by means 
of fire or light alone, fully proves, that either of 
them muſt impart pblagiſtan to the earthy, and 
ether to the acidifying. particles, to give them 
their metallic, or acriform ſtates; -and conſequent- 
ly, that both fire and light, are compoſed of 


ther and phlogiſton, 


Ether therefore, will unite with phlogiſton or 
the acidifying principle: but it hath no affinity 
with the earthy principle. But, if the particles 
of æther, are actuated by the property of univerſal 
attraction to matter: and a particle of earth be a 
ſimple particle of matter: ether ought to attract 
tbat particle of the earthy principle; but it will 
not: conſequently, either the particles of ether, 
have a power of chy/ing with what they will unite, 
and what they will not, or otherwiſe, a particle 
of the earthy principle, is not a ſimple particle of 
matter, But, to allow the former, will be 
granting to matter, different and inconſiſtent pro- 
perties, without any neceſſity for departing from 


the more fungi, and ſingle property, univerſal 
altracſion: 
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altractiom: therefore, I conclude, that a particle 
of the earthy principle, is not a ſimple particle of mat- 
ter; and indeed after ſhewing that fixed particles of 
matter do exiſt, and likewiſe two aZive fluids, 
equally powerful in their attractions to thoſe fixed 
particles, tis impoſſible to deny that thoſe adive 
principles, when once united to thoſe fixed parti. 
cles, can never more be ſeparated entirely; and 
conſequently, that the particles of fixed matter, 
ſurrounded by, and united to ether, will by that 
means acquire active properties, different from 
thoſe actuated by phlogi/ion; in the ſame manner, 
as æther and phlogiſton differ from each other. 


But, as æther is known to have an affinity to 
pblogiſton, and an attraction for the acidiſying prin- 
ciple, *tis evident, that a particle of that kind be- 
ing a particle of fixed matter, muſt have a pblagiſtic 
atmoſphere; and a particle of the eartby principle, 
only diftering from an acidifying particle, in its 
actuating atmoſphere, muſt have an atmoſphere 
of ether; with which, particles of ether have no 
affinity, but that of arrangement. 
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121 ON ATHER. . 
Auer therefore, is an aue principle, compoſed 


of particles of matter, endowed with the property 
of artrat tion, to every other kind of matter, exiſt. 
ing in nature; and in conſequence of bat attrac. 
tion, becoming excited, they attract each other, 
and arrange themſelves in right lines, ſo as to al. 
ſame the forms of a:mo/pheres, around the ſolid 
temres, by which they are attracted. A particle 
of fixed matter, thus ſurrounded by æiber, forms an 
inſeparable compound, which is called the earthy 
principle. 


The particles of æther, when excited by a body 
whoſe particles already poſſeſs a!mo/pheres of pblo- 
gon of a certain extent, with which they cannot 
enter into male or chemical union, will form 
themſclves into an atmoſphere, around the phlogi/- 
ric one: which external atmoſphere will ſeparate 
from that body, entirely, to-combine with an at- 
moſphere of excited phlogiſton, in a lar ſtate. 


An atmoſphere of æther, confiderably excited 
around a body, with which it cannot intimately 
combine, will attract the ſurrounding phlogi/tor 

diſengaged, 
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diſengaged,” of lightF/coHitiected with offer bodies: 
to which however, in 755 fate of excitement, it 
hath 145 attraction, than to'the N Bdy; con- : 
ſequently, it wilt 2 quit ity atnitſpherit arrange 
ment, but attracting the phlogiffon to the ſurface of 
its atmoſphere, - 1bgſe particles of phlogi fon, will 
become gently excited, and form an atmoſphere” of | 
phlogifon, arount the ætberidd one; in liKemanner, 

an excited atmoſphere of pMogifton, may be für- 
rounded 4 an armsiphere of offer. 


The definition, of he mera gs with 
which I ſhall conclude the Section is thts. 


Ether is a principle, compoſed of particles of 
matter, actuated by the property of attraction, or 
the power of uniting, with every other kind of mat- 
ter: by which union, they become excited to at- 
u- tract each other, and arrange themſelves in right 
1 lines, forming radii around the ſolid centres, ex- 

tending in every direction, like an atmoſphere. It 
ted hath an attraction to phlogifon, and to the acidiying 
ely principle: with both of which it will unite, in any 
ton proportion; but, it hath zo affinity with the eartby 
8 Principie, 
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principle, becauſe, its properties as, a principle, 
depend, upon its being already united, to a fun 


rounding atmoſphere of ætber, to wich. it there. 
fore, canhave ap affinity of union. 


3 now taken a view, of the ſimple * 
of nature: their properties, and the Jaws by which 
they are governed: and given ſuch definitions of 
them, as cannot fail, to enable us, with certainty, 
to diſtinguiſh them, ſrom each other; I ſhall next 
proceed, to conſider, the different fates of com- 


pound bodies, with reſpect to /olidity and fluidity, 


2 


SECTION wü. 


On the AltraBtimn of Cobefion, and the Cauſes on tobicb 


the different degrees of Solidity, or Fluidity of Bodies, 
in the common temperature of beat, depend, 


S 7+ 
#1 381 


I IMPLE K pe of bebegelen matter, 
having no attraction of union for each other, 
can never per /e, become folid; therefore, the at- 


tration of cobefion, muſt depend upon "ome bther 
362 | principle , 


! 
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principle, being interpoſed, having an attraction to 
thoſe ſimple particles. | 4 


The baſe of every ſolid ſubſtance, is either of 
the earthy or acidifying principle; conſequently, 
particles of either of them may be rendered folid, by 
means of a certain Proportion, of either of the two 

elber principles, to which they have an affinity. 


Thus, particles of the earthy principle, may be 
united together, by means of pblogiſton, or the 
acidifying principle; and particles of the acidifymg 
principle, by the interpoſition of ether or earth. 


Particles of the carthy principle with phlogifan, 
nat ſufficient to ſurround them, with complete at- 
moſpheres, mutually attract boſe interpoſed parti- 
cles of phlogiſton, by which they become united, 
firmly to each other. Thus, Metals are compoſed 
of particles of the earthy principle, united by a 
ſmall proportion of phlogiſton; hence their great 


ſolidity, and ſpecific and 


Parte of the earthy n with a greater 
quantity 


ater 
13191] 
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3 therefore they ill 
form compounds, le/s ſolid or ponderays, and more 
inflamamable; ſuch are the /olid inflammable ſub- 
ſtances in general, as Bitumens, Reſins, Wax, 
&c. But, if the proportion of phlogiſton be fill 
greater, the particles will have a freedom of mo- 
tion amongſt themſelves, and form inflammable 
liquids; as for inſtance, Alcohol, and Oils 1 

ferent kinds. | 


Bu, wich a quantity of phlogiſton, ſufficient to 
give the earthy particles complete atmoſpheres, they 


will become elaſtic, or aeriform fluids; as for exam- | 


ple, Inflamaable Air. | | 


When particles of the carthy principle are uni- 
ted by means of phlagiſton, the ſmaller the propor- 


tion of phlagiſton, if ſufficient to interpoſe be- 


tween each earthy particle, the firmer and wore /o- 
tid, the union; becauſe, if the phlogiſton were 
ſuthcient, to form a complete atmoſphere, around 
each particle, thoſe elaſtic atmoſpheres would no 
more unite, and form a ſolid, than the paxpiclcs of 
earth n But 


? 
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But yet, though /imilar atmoſpheres le no 
power of penetrating or uniting firmly with each 
other, they have an attraction of afrangement, 
which may give their external particles, a /tight 
degree of attraction: for, the external particles of 
each atmoſphere, being excited, have an attratri- 
on of arrangement for each other, which attraction 

ſtill ſubſiſts between them, though neither of them 
can quit their preſent ſtate of arrangement, around 
their reſpective centres: and the ſmaller the at- 
moſphere, the ſtronger its excitement, and the 

greater its attraction of arrangement, to the ex- 
ternal particles of a ſfimilzr atmoſphere. 


Particles of the earthy principle therefore, with 
a /mall quantity of phlogiſton, form /olid ſubſtances; 
with a greater quantity, liquids; and with large 
phlogiſtic atmoſpheres, they take the form of ela/- 
tic fluids, or gaſes ; all of which, are inflammable, 
or combultible 1 in pure air | 


But, a of the e hh, are differ- 
ently circumſtanced, when combined with the acid 


principle; the oy ſolid compound being produ- 
ced, 
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ced, when the particles of earth, and acid, are 
equal, and alternately interpoſed between each 
other, forming a neutral, fixed, ſolid maſs; ſuch a 
| ſimple combination is g/a/s, For inſtance, a me- 
b tal, its earthy baſe by calcination in pure air, Igſes 
its pblagiſton, and acquires an acid: which acid and 
earth, being intimately applied to each other, by a 
degree of heat, ſufficient me _—_ bores a 
Glaſs, hy 


If the ke of the earthy principle! have not 
acid enough to ſaturate, and firmly unite them, 
they forn»compounds /e/5 ſolid and compact: having 
ſtill an attraction to acid pariicles ; ſuch are calcare- 
ous earths, But if the quantity of acid be very ſmall, 


the earthy particles will attract n 8 
become alkalis, AE 1 


Earthy particles witha ſuperabundance of acid, form 
compounds, likewiſe leſs ſolid: ſuch are known by 
their affinity to earth; as the variqus chemical. and 
er- native acids, or acid ge ſolid and fluid. 

e acid | 


rodu- 
ced, 


But, 0 on account of the attraction, which the 
| * 


F 


— 
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particles of the earthy principle have ts phlogiſ. 
ton, and to the acidifying principle, and they to 
ther, we perhaps have F# compounds of the 
"earthy principle, and phlogiſton, without an 4d. 
Mixture of ætber, or atidifying particles and ether; 
nor of the earthy and acidifying principles, with- 
out /onie phlogifton, or ether, or both ; which variety 
; of principles and proportions, produces that won- 
 derful diverſity of ſubſtances, of different forms, 
ſtates, and properties, which every where ban 
themſelves to our ends. | 


The n of the Kainz Tinte being 
particles of fixe& matter, with phlogitic atmoſ- 
pheres, can have ub attraction, or power of uni- 
ting mi with each other; but, if a certain 
quantity of iber be added, not ſufficient to fur- 
round the acid particles, they will mutually attra&t 

It; and by tha attraction, be united, and form ſolid 
compoundo; ſuch for inſtance, I ſuppoſe vitrifia- 
lie ſubſtances to Be. | 


TT 


With a greater quantity of æther, the acidify ing 
particles take a leſs ſolid, or liquid form; produ- 
cing 
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cing the different kinds of acids, which however, 
in general, are not without /me admixture of earth, 
and frequently of phiogiſlon alſo. If the quantity 

of ether, be ſtill greater, the particles of the acidi- 


fying principle, will be ſurrounded by it, in an 


atmoſpheric form, taking the ſtate and properties of 
pure aire 


The fixation of the acidifying particles by 
means of particles of earth, hath already been 
mentioned ; and likewiſe the infinite vatiety of 
compound ſubſtances which muſt reſult, from the 


endleſs diverſity of proportions, in which wo, or + 


more of the principles, may be employed. 


It appears therefore, that particles of the earthy 
or the acidifying principles, or both, form the 
baſes of every /olid, fluid, or aeriform ſubſtance in 
nature: that the % the quantity of phlogi/tor, or 
«ther, combined with either the carthy or acidify- 
ing principles, ſingly, the more /olrd they are: that 
particles of the earthy principle chiefly conſolida- 
ted, or combined by means of phlog;/tor, form the 
different kinds of combuſtible or inſſammable bodies: 

| 0 that 


138 ON THE ATTRACTION 


that particles of earth united by means of the 
acidifying principle, not ſufficient to ſaturate them, 
form alkalis, calcareous earths, and all thoſe earthy 
fubſlances, capable of uniting with acids; which 
however in general, contain more. or leſs Pblogiſton, 
to which the earth hath a great affinity, and often- 
times by means of that acid and phlogiſton, more 
or leſs ether is united into the maſs, which enter. 
ing in different proportions, give the properties, 
wherein earths differ from each other: that particles 
of earth, conſolidated by means of the acidifying 


principle, combined to faturation, produce thedit- 
5 ferent kinds of neutral /alts, differing in their proper- 
+ ties, from the ſame cauſes, as the different earths and 
N A acids do, that is, the proportions of phlogiſton, 


or #ther, which were united, to the earth or acid, 
which by their combination, are not wholly fepa- 
rated: that particles of the acidifying principle, 
united by means of a /mall proportion of ther, 
produce all kinds of vitrifable ſubſtances, imdifiruc- 
tible in pure air, but capable of neutralizing earths 
or alkalis ; which will unite to their acidifying ba- 

ſes, and form neutral compounds or glaſſes : and 

indeed, the acidifying principle and ether, form eve- | 
rY 
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ry thing, which is unalterable by means of fire, in pure 
air: and even pure air itſelf, when the æther is 
ſufficient to give complete atmyſpheres, to thoſe para 

ticles of the acidifying principle. But when the 
acidifying particles are not wlatilized by atmoſ- 
pheres of æther, bur yet have ſuch a proportion 
of it, as is more than /ufficient, to attract them to 
cleſe and ſolid union, by ſimple interpoſition, the 
particles being only attracted to each other by the 
attraction of arrangement, which each atmoſphere 
exerts, upon the contiguous atmoſpheres, will ſorm 
the different kinds of acids, which are capable of 
different degrees of ſolidity, and fluidity; and at 
the ſame time, are ſeldom re, from a conſidera. 
ble proportion of earth, and very frequently, have 
ſome ſhare of pblagiſton, upon which principles 
and proportions, their different properties de- 


Perhaps, another cauſe of the different degrees 
of ſolidity, and ſpecific gravity, may be the quan- 
My of effential atmoſphere, ſurrounding a particle 
of fixed matter, giving it the properties of an 
earthy, or an acidifying particle; for inſtance, a 

DR ee 
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particle of the earthy principle, by change of cir. 
cumſtances, being deprived as much as poſlible of 
its original quantity of ther ; that #ther, will be 
ſtrongly excited, by its nearneſs, and. attraction to 
its fixed baſe ;. conſequently, its attraction to phlo- 
giſton, will be greater, than it would be, i were its 
ætherial atmoſphere /arger, or more extended; 
; and the attraction of union between ſimilar parti. 
cles, will be more ſolid, and the maſs more pouder- 
W ous, by their force of attraction tq the 8 


“n. 


IF Particles of the earthy principle then, form a 
falid ſubſtance, by their attraction to a quantity of 
phlogiſon preſent ; which phlogiſton is prevented 


N from arranging itſelf around any one particle, by tho 
: | equal attraction, of two or more particles, to which 
"Ly it hath an equal affinity, and which are therefore 
14 firmly united, by that attraction to the phlogtn 
; 1 * between them. 
Ne If the 2 of phlagiſton be greater, the farco 


of coheſion will be 4%; but on account of the equal 


attraction of every particle of the earthy principle, 
to 


0r-conts ton um 


2 exiſting Ae thoſe — parti- 
cles, by reaſon of their nearneſs to the exciting par- 
ticles of earth, their arrangement will be imper- 
fect around the earthy baſes: and that forte of at- 
tracting each other to arrangement, ſufficiently 
great, to produce that lighter combination or uni- 
on, between neighbouring particles, which is 'called' 
fluidity, on account of the. Facility with which the 
particles may be moved, Benn their ne with 
4 e, e fa "I 1 1 „ll 1% 


If the quantity of ttt, as before mention 


ed, be fo great' as to form complete atmoſpheres, 
around each earthy particle, bro become n 


‚ , OR eke N 0 


What hath been ſaid of the a ee 


and phlogiſton, in a ſimilar manner, takes n 


between the acidifying . and _ 


The acidifying and earthy lacks are capa- . 
ble by interpoſition and mutual rj of fix. 
ing each cher. | 


' 
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But it appears, that a particle of the acidifying 
principle, when poſſeſſed of a ſufficient quantity of 
ther, to form a complete atmoſphere, as in pure, 
air, loſes every appearance of acidity; but when de- 
prived of a certain quantity of that ether, ſo as 
to loſe its elaſtic form, and become a liquid, it 

regains thoſe properties, which we call acid; but 
even in this ſtate, it evidently retains ſome ther ;. 
therefore, it appears, that the guality which we call 
acidity, depends upon the degree of excitement, or 
fate of the ether ſurrounding a particle ofthe acidi- 
fying principle, as before mentioned. When the 
æther is /o abundant, as to extend to a great diftance 
around the acidifying centre, its excitement, is / 
ſmall, as to have no ſenſible action. If a part of that 
atmoſphere be taken away, the external particles 
then expoſed to action, being nearer the centre, 
and more excited, ſhew their activity, by producing 
the ſenſalunof acidity, and by readily uniting with al- 
kaline garths, or pblagiſton ; which are the chemical 
charaderiftics of acidity. | 


| ks like manner, a particle of the earthy princi- 
ple, manifeſts the property of alkalinity, when the 
atmoſphere 
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atmoſphere of pbiqiſton ſurrounding it, is not exten- 
ſive, and conſequently is much 'excited ; in Which 
ſtate, it will nn . * F and _ 


The acidifying r on account of of ith 5 
powerful attraction to the earthy principle, and to 
æther, can never be procured intirely free from one 


or both: neither can the earthy principle, be 


found free from acidifying particles or phlogiſton: 
by the different proportions of which, the different 


tares or degrees of lib, and fu of al bodies. 


are 3 


Particles of the earthy principle therefore, are 
fixed particles of matter, actuated by a quantity of 
æther; if thoſe particles are not combined with 
particles of the acidifying principle, their ætheri- 
al atmoſpheres. will attract ſurrounding phlogiſton 
in different proportions, producing atmoſpheres 


of different extent, and conſequently, of different 


degrees of excitement; and the properties produ- 
ced by that degree of excitement, being thoſe we 
diſtinguiſh by the name of alkaline, muſt be great- 


er, 
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er, as the quantity of ſurrounding phlogiſton, and 
its diſtance from the earthy centre diminiſhes, 


And a particle of the acidifying principle, be- 
ing a fixed particle of matter, actuated by phlo- 
giſton, will always be more* or leſs completely 
combined either with the earthy principle or with 


- ether. 


If it be ſurrounded by a large atmoſphere of 
ether, the external particles being but little exci. 
ted, will be ſcarcely active; but as the quantity of 
æther is diminiſhed, the particles nearer the cen- 
tre, being more excited, proportionately manifeſt 
their activity; which, from its effects is called 
acidity. The degree of acidity or activity, of a par- 
ticle of the acid principle, will therefore, be in- 

verſely proportionate, to the wan of æther 
ſurrounding it. 


A particle of earth in proper circumſtances, or 
in a certain degree of heat, will part with its phlo- 


frixciples,phlogiſton and æther, when combined with 
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gifton, and all its allaline properties, ta combine 
with a particle af acid: which at the fame time, 
will diſengage its external ætberial atmy/phere, and 
loſe its acid properties, ta unite with the carthy - 
principle, and farm a 2 compound, e 
nor alkaline. 


When particles of the earthy ar acidifying 
principle are firmly united, by the interpaſitian 
of a ſmall quantity of phlogiſton, or æther, they 
fhew no appearance of allalinity in ane caſe, or 
acidity in the other: becauſe, the active principle 
interpoſed, being equally attracted hy each fury 
rounding particle of earth, ar acid, is prevented 
from aſſuming that atmg/pheric excited Pate, whale 
properties are gliſtinguiſhed by the name gf alkalinity 
in earthy mattars, ar acidity in the aiber princi:- 
ple. | *% 56h 


The attraction of coheſion, ar degree of ſalidi. 


iy of all bodies, therefore, depends either upon the 


proportiqn of ane or other, or both of the asia 


* Jo 


— 
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the two folid principles, the earthy and acidifying: 
or upon the union of the two aide, or two fixed 
principles, alone. The /wo' fixed principles toge- 
ther, or with a ſmall proportion of the active prin- 


eiples, produce the mof? ſolid and pondervus ſubſtan- 
ces: with a greater proportion they form liquids ; 


and with a fl greater, aeriform fluids; while the 
too active principles, by uniting, produce thoſe ex- 


tremely ſubtile and elaſtic fluids, Light and Fire. 


But, independant of the principles, of which 
bodies are compoſed, their ſtate of ſolidity, or 
power of coheſion, by which one particle attract 
another, is liable to very great alterations, from 
cauſes, foreign to themſelves. Thus, ſolid ſub- 


ſtances, may be reduced to ſmall parts, by ne- 


chanical means: acids, alkalis, and many ſaline mat- 
ters, may be diſſolved by means of water ; and al- 
moſt every ſubſtance in nature, undergoes ſome 
change in its ſolidity, ſtate of aggregation, or ex- 


iſtence, when expoſed to the actiqn of fire. But, 


as theſe laſt, are only accidental changes, chiefly . 


produced by the mechanical action of water, or 


fire, and which diſappear, and leave thoſe ſub- 
5 ſtancey 
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ſtances in their natural flate, when the water or 
fire is again withdrawn: I ſhall at preſent paſs 
over them, without further notice, and proceed to 
the next Section in which; I ſhall endeavour to 
explain, the porver or property of Gravitation, or the 
univerſal attraction of matter; upon the principles 
here delivered; 
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ON GRAVITY. 


SECTION WI. 


On Gravity, or the Power by which diſtant Bodies al- 
tract each other. 


To. very evident, that diſtant bodies have a 
power, by which they attract, or have a 
tendency to approach each other: that the ſun, 


the earth, and every planet in our ſolar ſyſtem, 


have a mutual tendency to, or attraction for each 
other; for were not the attraction for inſtance, be- 
twixt the ſun and the earth, ſufficient to counter- 

4. act 
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act the natural tendency of the earth, actuated by 
its given motion, to move in a right line, it would 
not be drawn from that line, ſo as to move in the 
nearly circular orbit, in which we know it does. 


This attraction is called the attraction of grew. 
zation, or the power, Which if not counteracted, 
by the direct tendency of motion, would bring the 
earth into contact with the fun, in the ſame man- 
ner, and from the ſame cauſe, as a tone raiſed on 
high, when left to itſelf, will fall, or be attracted 
to the carth. 


To point out the laws, relative forces, and ma- 
thematical proofs of gravity, and its influence up- 
on moving bodies, is not conſiſtent with my plan: 
they are already known; and 'tis ſufficient for me, 


that the exiſtence of an attraction, or gravitating 


power, producing a mutual tendency in all bodies 
to come into contact, is univerſally admitted: the 
attraction of the earth to the ſun, or the moon to 
the carth, is an inſtance in larger maſſes of mat- 
ter; and the falling of a ſtone, or its being attract - 

d 


| 
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ed to the earth, when removed from it, ſhews 
that the ſame property exiſts in ſmaller bodies. 


But, as no body can act where it is not, tis 
evident, that wo diſtant bodies can have no action 
upon, or attraction to each other, but by means | 
of ſomething interpoſed ; that ſomething we. know 
is not air, fire, light, or any thing groſſer than 
theſe: it muſt therefore be ſomething elſe, more 
ſubtile and rare, even than they are. 


Whatever this ſomething may be, 'tis evident, 
that it hath an univerſal attraction to matter: that 
it is extended from the ſuſi to the earth, to Her- 
ſchels planet, and moſt probably far as creation 1t- 
felt: that its power is excited by matter, and con- 
ſequently, that the quantity or degree of that pow- | 
er or the force of attraction, is in a compound ra- | 
tio; to the quantity of matter, and nearneſs to the | 
exciting body: and that it penetrates all bodies. 


If two bodies have each of them radii of theſe t 


attracting particles, extending from one to the 2 


other; each body muſt move towards the other, a 
| becauſe 
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becauſe each ſueceeding particle of theſe excited 
intermediate lines of attracting particles, being 
nearer to the diſtant body, myſt be more: excited, 
and attract with greater force, than the preceding 
more diſtant particle: conſequently, each body 
will be drawn towards the other; and the force and 
velocity will increaſe, as their diſtance decreaſes, 
till at length they ruſn into mutual contact; and 
as every ſolid particle of matter, is capable of giv- 
ing an equal degree of excitement, to this active 
medium, *tis evident, that a body compoſed of 
100 ſolid particles, will attract with 10 times the 
force, of a body containing but 19; therefore, the 
lighter or ſmaller body, will move with 10 times 
the velocity, and conſequently, through 10 times 
as much ſpace, when attracting each other to uni- 
on, as the heavier body will; as being only attract. 
ed, with one tenth of the force, with which it at- 
tracts the ſmaller . 


This nating or gravitating power, muſt 
therefore be a ſubtile active fluid, whoſe particles 
. attracting matter, are excited to attract each other, 

and form lines, or radii, ſurrounding the body in 
every 


' 
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every direction. Mhat is it? is it ther? or is 
it phlogiſton, both of which in a ſimilar manner, 
attract matter and become actuated, fo that their 
particles attract each other? no- it cannot; bo- 
cauſe the globe of the earth, equally attracts all bo- 
dies, whether they have atmaſpheres of æther or 
phlogiſton: it therefore cannot be ether, becauſe 
this gravitating power acts upon a particle ſur, 
rounded with an ætherial atmoſphere; neither can 
it be phlogiſton, becauſe a particle of matter is 
equally attracted by it, to the earth, although in- 
veloped by an atmoſphere of phlogiſtan. But if 
it is neither ther, nor phlogiſton, what then ig 
it? It is an effect ariſing from both, which 
when excited, attract each other; and by that 
means, the /olid bodies, to which they are connect- 
ed, and by which they are excited; and is effected 
by the ſame general laws, by which a particle of 
the earthy principle, with its ætherial atmoſphere, 
attracts a particle of the acidifying principle, with 
its phlogiſtic atmoſphere; two atmoſpheres of the 
two different fluids, in a ſimilar ſtate of excite- 
ment, attracting each other, from one centre to 


the other, and forming contiguoys lines of partie 
f cles, 


, 


* 
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cles, whoſe only property is, that of attraction, by 
which, they draw their reſpective centres toge- 
ther. | | 


If then an atmoſphere of ether; uniting with 
another of phlogiſton, have the property of dratw- 
ing the two folid centres which they ſeparately 
ſurround, forcibly into contad, in a direct line: in 
that ſtate of combination, they muſt be arranged 
in lines, extended from one ſolid centre to the 
other: and be poſſeſſed of the very properties, 
which produce the phenomena of attraction, or 
gravitation. But the efe#s being the /ame, the 
cauſes ruſt be ſo too; conſequently, the ae 
power, which attrafs all bodies, and draws them 10 
each other, is no other, than the attraction of com- 
bination of the two active principles, «ther and 
phlogilon; which being excited, by attraction to ſo- 
lid bodies, ſo as to form right lines, extending in 
every direction, to all diſtances, thoſe radii of dif 
ferent kinds, will attract, and draw each other into 
parallel lines, immediately extending from one ſo. 
lid centre to the other; which centres, by thoſe at- 
tradlive lines, will alſo be drawn towards each other. 

X It 


f 
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It appears therefore, that æiber and phlogiffon, * 


are the two ſubtile, active principles of nature, 
equally expanded, far as the univerſe extends, and 
equally preſent in every part of Creation. By their 
equal attraction to fixed matter, and power of in- 
ſinuating themſelves into the zwierſtices, or ſpaces 
left between the atmoſpheric lines ſurrounding 
fixed particles, they become gently excited: ſo that 
every ſolid body, of whatſoever kind, will com- 
municate a certain degree of excitement, to one or 
other of theſe ſurrounding fluids; which by that at- 
traction, becoming active, will attract the parti- 
cles of the o/her kind, excited by another body; in 
conſequence of which, thoſe wo ai/tani bodies will 


be drawn in a right line, into contatr. 


'Tis well known, that the gravity, or weight of 
any body, is not always in proportion to its ſur- 
face, but to the quantity of matter it contains: 
therefore, the active fluids, are capable of permea- 
ting every ſolid body, and of receiving a certain gen- 
tle excitement, from every p:r/icle of either, or both 
of the Fed principles, forming the baſes of thoſe 
ſolid bodies: conſequently, the greater. the num- 

ber 
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ber of fixed particles contained in any body, the 
greater will be the number of excited lines of ac- 
tive particles, extending in every direction, from 


that body: and the greater muſt be its force, or 


power of attraction, when boſe radii, meet with 
others of the oppoſite kind, extending from ſome 
other exciting body, 721 


Since then, the ſpecific gravity of any body, is 
proportionate to the number of ſolid 'particles 
compoſing it, it is natural to conclude, that every 
particle, of either of the ii principles, is capable 
of giving this moderate degree of excitement, 
producing gravitation, either to ether, or to 


phlogiſton : that tis highly probable, that the 


ætherial atmoſphere, eſſential to a particle of the 
earthy principle, gives this excitement to the diſ- 
engaged phlogiſton ſurrounding it: and that the 
phlogiſtic atmoſphere, eſſential to the acidifying 
principle, excites æther; conſequently, when 
theſe lightly excited atmoſpheres of ether and 
phlogiſton, come into contact, they will attract 
cach other, and draw their reſpective centres, to- 
gether ; and any ſmaller body, will be forcibly 

X 2 drawn 


— 


ed. 
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drawn to another much larger, compoſed of both 
the fixed particles, as for inſtance, a ſtone to the 


earth, becauſe of whichever kind the atmoſphere 


of the ſmaller body may be, it will meet with an 
infinite number of lines of particles of the oppo. 


ſite kind, extending from the larger maſs of par- 
ticles, by which it will be moſt powerfully attract. 


Ether and phlogiſton therefore, are univerſally 
diffuſed, and every particle or every maſs of fixed 
matter, giyes to one or other, or both of them, 
ſome excitement: the conſequence of that excite- 
ment is, an arrangement in right lines of ſimilar 
particles; and a line of particles of one kind, ex- 
tending from any body, meeting with a ſimilar 
line of particles of the other kind, excited by an- 


ther body, will attract and be attracted by thoſe 


particles, in a progreſſive motion from the par- 
ticles more diſtant, or leſs excited, to thoſe 
more excited, and nearer to the diſtant body, till 


at length, the oppoſite or exciting centres, ate 


drayn together, 


A fix. 


© 
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A fixed particle of matter, ſurrounded by an 
amoſphere of æther, or of phlogiſton, ſo as to be- 
come a particle of the earthy, or acidifying prin- 
ciple, may without any interruption excite the 


phlogiſton, or æther every where preſent, ſo as to 


enable them to produce the phenomena of grayi- 


ty: becauſe, æther. or phlogiſton, frongly excited | 


by the fixed central . particle, can have no power 
of uniting w, or diſturbing the arrangement of 
phlogiſton or æther, in this lighter ſtate of excite- 
ment; no more than an atmoſphere of the electric 
fluid, can interrupt, or deſtroy the arrangement 
or power of a magnetic atmoſphere ; both of which 
attractive powers we know may exiſt in full force, 
at the ſame time, in the ſame needle; for if a 
magnetic needle, be electrified, it will ſhew all 
the phenom ena, of elefrical attraction and repul- 
ſion, that another needle, not magnetic, will, in 
the ſame circumſtances: and at the /ame time, it 
will attract or repel another magnet, and ſhew, 
that it is ſtill poſſeſſed of its magne/ic power of at. 


tration, 


"Tis 
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Tis evident therefore, that the globe of the 
earth, and every large mafs of compound matter, 
being ſurrounded by the iber and phlogiſion uni- 
ver/ally diffuſed, and being compoſed of both the 
fixed principles, will excite that æther and phlo- 
giſton, to arrangement in right lines: that thoſe 


_ etherial, and phlogiſtic lines of particles, will 
like radir, extend, diverging as they recede from 


the earth as a centre, to the mf diſtant parts of 
creation, unleſs they meet with lines of phlogiſtic, 
or ætherial particles, in a ſimilar ſtate of excite. 
ment, from ſome other maſs of matter; for in- 
ſtance, the ſun; in which caſe, the lines of phlo- 
giſtic and ætherial particles, excited by the earth, 
will attract the ætherial and phlogiftic lines, from 
the fun; and by that union, would dato their re- 
ſpective centres, the earth and ſun into contact: 
did not the direct tendency of the earth's motion, 
and the force or degree of that motion, counter- 
act the power with which the ætherial and phlo- 
giſtic rays of particles, by their mutual attraction, 
draw them to each other; and in the ſame manner, 
the attraction of the earth to the moon, and be- 


tween leſſer maſſes of matter muſt be accounted 
r for; 
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for; as well: as the attraction of a particle of the 
earthy, to a particle of the acidifying principle. 


We may conclude therefore, that the attraion | 


of univerſal gravi/ation, is the ſame, as the attrac- 


tion between an acid and an alkali; and that 3% 


are produced by the /ame cauſe, the attraction of 
excited particles of ether, to particles of phlogifon, 
in a /amilar ſtate of excitement: that . ether. and 


phlogiſton are univer/ally diffied, and every. where 


preſent, and are, capable of being /# auch extited, 
by the fixed principles of either kind, as to become 


atmeſpheric, and attractive to each other: and that 


when they come inio contact, in that ſtate of excite- 
ment, by their affinity to each other, they pro- 
greſſively unite, and form lines of particles, ſtrong- 
ly drawing the /olid centres, around which they are 


excited, into contact becauſe, the next approach- 


ing particles of æther, or phlogiſton, being urcar- 
er to their reſpective centres, than the pre/ent par- 
ticles, will attract with more force, than they do; 
conſequently, the ſolid centres will be drawn toge- 


ther, with a force increaſing, as their diſtance di- 
miniſhes, till they are brought into contact; where 


they 
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they will remain firmly united, as neither of them, 
on account of their ſolidity, can penetrate the 
other. | | 


This progreſſive attraction of combination, therefore, 
of the 7wo' adlive principles, ether and pblagiſton, 

. forms that attractive power called Gravity, or the 

| attradfion of gravitation; by which, every part of 
nature, is connected with every other part; forming 
that whole, whoſe beauty, order, and harmony, 
ſtrike us with wonder and admiration}. 
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SECTION . 


On Magnetiſm, 


AGNETISM is that property pecu- 
liar to Irn, by which one particle of maſs 
of it, is capable of attracting, or forcibly uniting 
with another. This magnetic virtue, is capable 
of acting at a con/iderable diſtance: but the greater 
the diſtance, the leſs the force, or power of at- 
„ AR 


Y This 
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This property depends upon the principles of 
which iron is compoſed, and their proportions; for 
if it be decompoſed, or deprived, to a certain de- 


gree of its phlogiſton, and acquires a certain ad- 
dition of the acidifying principle in its place, it is 


no longer capable of magnetic influence. 


If a piece of iron be magnetic, it hath a general 
attraction to iron xt in the fame magnetic ſtate; 
but if two bars, or needles of iron, be magnetic, 
they will not attract each other, unleſs one of them 
be inverted. 


A magnetic needle, when not interrupted, will 
always arrange itſelf, with one certain end to the 
north, and the other to the ſouth. 


If another needle not magnetic, be applied in 
the ſame direction, with its ſouth end, to the worth 
end of the excited needle, it will be attracted, and 
in conſequence of that attraction, will become 
magnetic; ſo that when ſeparated, that end, which 
was applied to the north pole of the other, will 
ſtill point to the ſouth; and conſequently, the fur- 

| ther 
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ther end to the north, Or if it be applied to the 
ſouth pole of the magnetic needle, it will ſtill ac- 
quire the magnetic virtue, and that end which 
OO CE ans, 446 
| en ale needles be ſuſpended, foto 

have freedom of motion, and the 'north pole of 
one be brought near to the ſouth pole of the other, 
they will attract each other at a conſiderable diſ- 
tance, and mutually ruſh with accelerating force, 
and velocity into contact; but as two needles, can- 
not act upon each other at a diffance, when not mag. 
relic, tis evident, that this attractive property, 
muſt depend upon ſome otber principle or ative flu- 

id, ſurrounding the e 
. . 5 bg 

4. 

This AISLES nete nn e 
of active particles, ſurrounding the excited pole, 
and attracting, or drawing towards it, with a cer- 
tain force, any particle or e iron, v 
in a certain diſtance. en 


N $6540 eee 
If "a north pole of an excited needle; therefore, 
Y 2 be 


164 


be brought near another . excited; it will 
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draw it to it: but, if bey mib pale, be brought 
near to the worth [pole of inorher- ercited needle, 
they will nor approach, but werte from each other; 
the ſame if two ſouth poles, be brought near each 


other. We haye then 'a magnetic needle,” whoſe 
north pale will attract ertber end of a needle not 
* excited, with a certain ſorce: which will attract hong 


lauth pole of an excited needle, with à ſtill greater 
force, and to a much greater diſtance: but which 


Will not attract, or come near to the worth pole of 
an excited neegle; though bat north pole itſelf, will 
attract an unexcited needle, Ns en 


nee ee fg p l neh Thu: 
'Tis 9 . | 0 pole of a triag- 
netic needle, is ſurrounded by an atmoſphere of 
magnetic fluid ; that each atmoſphere, hath a equal 
attraction to-iron in general: that the atmoſphere 
ſyrrounding, the /outh pole, will ſtrongly attract 
the norih pole.of-another:magnet: but that the at- 


moſphere ſurrounding the ur pole, will not 


come near, but recede from the north pole of the 


other magnet; 8 the umoſphere ſur- 
rounding 
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rounding the north pole, muft be a Aud, Af 
from that, inveloping the ſouth pole, 'though firm. 
lar in its attraction to iron, and power of efluming | 
© Orin,” m_ 0 181333 T7 k 
neee Mb wth 
It appears aired, that „ Mb ed 
will not approach, but that oppoſite atmoſpheres, 
will forcibly unite, 'and attract each other: that 
the pole of zvery excited needle; pointing fo the 
north, hath a finilar” atmoſpbere': as have all thb 
pointing to the ſouth: but that rhe irmoſphere of 
the north pole, 10 different fluid, frorn that, actua. 


ting the oppoſe pate, of every 12 ined gies ” 


7, 


p 


The magnetic nad is PR of we — 
kinds; or rather, two different fluids when rendered 
ative, 'by excirement, are capable of forrtiing 
themfelves into atnioſpheres, around certain parti 
cles of iron, by which excitement, they become ar- 
trative to iron and to each other. Theſe t ae 
Jubtite fuids, being exactly /milar in their proper- 
ties, to ether and phlogifton, can be no other; there- 
e, if che north pole of a magne? be furrounded by 
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an atmoſphere of æiber, te uh pu uſt have 
emo eee eee e 


| The ramnanl de of inn lo datth that it 
ſtrongly attracts around it, a conſiderable quanti- 
ty both of æther and phlogiſton: if by any means, 
ſuch as a ſmart ſtroke upon one end of a needle; or 
an electrical ſhock paſſing through it, either the 
phlogiſton.or ther be peculiarly excited, at ihat end, 
it takes an atmoſpheric form around it; and the other 
active fluid, will immediately aſſume a ſimilar ac- 
tive ſtate of arrangement, around che other end; | 
in conſequence of which, the needle will become 
magnelic; one atmoſphere or oy pointing to the 
. the ober to the ſouth. r T 


5 ont of another needle, nat * be ap- | 
plied. to the north pole of this excited needle, if 
that excited pole be ſurrounded with tber, it will 
attract the phlogi/ton, naturally ſurrounding the un- 
excited needle, to, that end which is applied to it; 
which pblogifton, by that attraction, will become 
excited, and take an atmoſpheric form; while JF 
ther, being diſengaged, becomes equally excited, 
| . and 
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arranges itſelf around the oppoſe end of the mee- 
die; by which it becomes magnetic alſo; its the. 
rial atmoſphere „ 
Rene DILLY, 


The north and ſouth poles of two magnetic nee. 


: 


dles, will attract each other, and unite; becauſe, 


one hath an ætherial atmoſphere, and the other a 
phlogiſtic one; therefore, they will penetrate each 
other, unite, and deſtroying each other's regular 
—— will form lines of attracting parti. 
es, drawing their reſpective poles into contact, in 
3 - tha manner, as when by a more moderate ex- 
citement, they produce the attraction of gravitation, 
or tendency to unite between other bodies. 


But two ſmilar atmoſpheres of #ther or phlogiſ- 
ton, ſurrounding ſimilar magnetic poles, cannot 
penetrate or unite with each other, as having 10 
altraction, but that of arrangement; conſequently, 
thoſe atmoſpheres will pres upon, and refit each 
other; having no power to leave their reſpective 
centres, or poles, round which they are . to 
arrangement. 

The 
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The #509 poles of & magnet therefore; 3 
teſemble che /209. fixed. principles of natute, the 


pole of a magnet, be that which always points to 
the north, like a particle of the earthy principle, 


it vill be @ centre of fixed mayer, with an etherial 
_ atmoſphere; and the ſouth pole, will be like 4 


n 
3 


particle of the acidifying principle, a fixed. cen- 
tre, with an atmoſphere of pblgiſton ; the fixed 
centres being the ſame, in each pole, or each fixed 
principle: and their peculiar properties, produ- 


e ee eee e eee 


The north and four ts readily, and 5 
attract each other: ſo do the carthy and acidifying 


' princ iples. 


Two femilar poles will wot attract each, other > 
neither will two particles of the /ame fixed ptin- 


Two ætherial, oraorth magnetic poles, may be 


made to unite, if a phlogiſtic, or ſouth. pole be 


brought between them: ſo two ætherial, or earthy 
| particles, 
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particles; will unite, if phlogiſton, or à particle 
of the acidifying principle with a phlogiſtic at- 
moſphere, .be introduced between them. Wy 


Indeed, the properties of a particle of the car- 
thy and a particle of the acidifying principle, and 
their relation to each other, ſo Hrongiy reſemble the 
properties of the wo contrary poles of a magnet, 
and their relation to, and influence upon each 
other, that there can be no doubt, that both de- 
pend upon the „nne cauſes, and that hie cauſes, are 
the wo ave principles, ether and pbigęiſlon, which 
being excited to arrange themſelves like atmoſ- 
pheres around them, as centres, give the proper- 
ties of the earthy or acidifying principles to fixed 
particles of matter, and the polarity of magnetifm, 
to the poles of the needle; the pole ſurrounded by 
of 2 one active fluid, always pointing.to the north, 
in⸗ while the pole ſurrounded by the other, as con- 
7% ſtantly points to the ſouth; in the fame manner, 
as a particle of fixed matter ſurrounded by æther, = 
de acquires the properties of the earthy, and a fimi- =_ 
pe lar particle, with an atmoſphere of phlogiſton, 
thy e the properties of the acidifying principle, 
Z ſtrongly 
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ſtrongly tending to combine with the earthy prin. 
ciple, as the north pole of a 3 ruſhes into 
contact with the ſouth, 


3 . and all its phenomena. therefore, 


depend upon the two active principles, æiber and 
phlogiſton ; which, by the peculiar nature of iron, 
which they naturally ſurround, are capable either 
of them, ingly, of becoming excited to ſuch a de- 


gree, as to ſurround ane end of a needle, or bar, 


like an atmo/phere ; but which ever of the two ac- 
tive fluids is ſo excited, the other by ſeparating 
from its common union with it, becomes excited 
alſp, and ſurrounds the oppoſite end of the needle; 
which being robbed- of its natural quantity of the 
other fluid, attracted and excited to the other end, 
ſtrongly attracts this other fluid into an atmoſpheric 
form alſo; fo that a bar of iron, hath a natural 
quaniity of the two active principles, equally diffu. 
ſed around it. If one of thoſe fluids, for inſtance 
ether, be excited at one end of a needle, it will at- 
tract into arrangement, all the particles of iber na- 
turally ſurrounding that needle, and form an at- 


mo phere around that end ; and in this ſtate of ex- 
citement, 


ON MAGNETISM. 151 
Eitement, it attracts the needle with mote forces 


being diſengaged, will become equally excited; and 


form a /milar atmoſphere around the other end; 


and the needle thus having all its ether at one end, 
and all the phlogiſton ſurrounding the other, will 
become mapnetic ; that is, ſimilar poles, or poles 
ſurrounded with atmoſpheres of the ſame kind of 
fluid, cannot attract or come near each other: but 
a north and ſouth pole, of two magnetie needles, 
having atmoſpheres of the different fluids, one be- 
ing ætherial and the other phlogiſtic, will attract, 
and be drawn forcibly to each other; Either of 
theſe atmoſpheres will attract iron, on account of 
the oppoſite principle naturally ſurrounding it; 
but if either of theſe excited poles, ſuppoſe the 
etherial one, be applied to the end of a needle, of 
unexcited iron, the ether will attract all the phlogi/> 
ion naturally belonging to the non- magnetic nee= 
dle, to that end; in conſequence of which, the 
«ther, naturally attending the phlogiſton attracted 
by the magnetic pole, will recede to the other end of 
the needle ; therefore, each being exeited, will 
form atmoſpheres, around their reſpective ends; 

| Zz 2 and 


than it does phlogiſton: therefore; the phlogiſton = 
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of a magnetic needle, will not unite fo as to /epa+ 
rate from their fixed centres, ſince they have ſo 
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and this needle alſo, will be a magnet; that end by 


of the oppoſite Fiuid, to that of the magnetic pole 
applied; and enn pointing in a —_ 
direclion. | . 


1 


The reaſon why the two different atmoſpheres 


great an affinity to each other, is awing to the de- 
gree of their attractian to their reſpective poles of 
iron, being greater, than the force of attraction 
for each other; as ts evident, from this, that 
though the north and fouth poles of two magnets 
will forcibly unite, yet if drawn afunder, the 
ætherial and phlogiſtic atmoſpheres will part with 
each other, rather, than from their exciting poles 
of the needles; in like manner, the ether around 
one pole of the needle, will attract the phlogiſton 
around the other, but that attraction is not ſo 
great, as the attraction to the poles of the needle, 
therefore they will not leade their reſpective poles; 
but their attraction to each other, will ey the 
regularity of their arrangement: thoſe particles be- 

ing 


on MAGNETISM. 777 


1 which are . 
* 


It appears Wee that a needle, in its com- 
mon ſtate, hath the ſame quantity of ether and 
phlogiſton ſurrounding it, as when excited; and 
that the only difference is, that in the ngtural ſtate, 
the ether and phlogiſton are promiſcuoyſly and equal. 
ly united, on every part of the ſurface: but when 
that needle is excited, ſo as to become magnetic, 
all that natural quantity of ether, is collected and 
intimately attracted to one end, and all the nbiagiſlon 
to the other; and that this is in reality the caſe, 
every property of the magnetic needles corrobo- 
rates, and the following circumſtance ſufficiently 
proves. If an iron rod, of con/iderable length, and 
thickneſs, be rendered magnetic at one end, it 
will be magnetic to the other ; ſuppoſe that the 
excited end hath an atmoſphere of iber, and will 
attract the /outh end of an borizon/al magnetic nee. 
dle, at the diſtance of bye inches: if it be moved, 
nearer to the needle, upwards, in a perpendicular 
direction, it will attract that ſouth end, far #bree 
inches of its length; therefore, the ætherial at, 

moſphere 


« > 
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moſphere, is ir incbes in diameter; three inches 


from the end, or pole, each way. If the rod be 


ſtill moved upwards, the north end of the magne- 
tic needle will become attracted, which ſhews, 
that ben the phlogiſtic atmoſphere commences : and 


the ſame north pole will be attracted, till /i inches 
of the rod paſs by it; which ſhews, that the phlo- 
giſtie atmoſphere extends ſix inches alſo, that is, 
three inches each way, from its centre or pole. 
If now the rod be ſtill moved upwards, the /outh 
pole of the needle will be again attracted, as at firſt; 
which proves, that the etherial atmoſphere gain 
commences, and extends /ix inches as before. 


But, if a ſmaller rod be employed, the extent of 
thoſe atmoſpheres, will be 4%; and conſequently, 
the poles, or centres of thoſe atmoſpheres, will be 
nearer tO each other. 


But a magnet in vacuo, will render a needle 
magnetic, without loſing any of its own power? 
conſequently, the needle acquires 10 additional 


principles; and its acquired magnetic power is 
produced, by its naturally ſurrounding fluids, be- 


ing 
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ing ſeparated, and becoming atmoſpheric, one at 


one of its ends, and the other at the otber: and the 
greater the ſurface of the needle, the greater muſt be 


the quantity of thoſe fluids, naturally ſurrounding 


it; and therefore, the more extenſive will be the 
atmoſpheres, formed by thoſe fluids, the ether and 


phlogiſton, when excited to the magnetic arrange- 
ment; and the more diſſant muſt be their poles. 


Whatever can deſtroy this arrangement, as a © 


ſmart ſtroke, an electric ſhock, the action of fire, 
or the decompoſition of the iron, immediately 
deprives the needle of its magnetic properties, 
which, in all caſes may be recovered, by the touch 
of a magnet; except, when the iron is decompo- 
ſed; in which caſe, it is incapable of magnetic 
excitement, unleſs its principles, and their pro- 
portions be reſtored as at firſt; without which, it 
cannot give that excitement, and attraction to the 


ſurrounding ether and phlogiſton, which conſti- | 


tute the magnetic power. 


The reaſon why a magnet will attract no other 
ſybſtance but iron, is becauſe no other body com- 
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| poſed of different principles, or of the ſame princi- 


ples in a;ferent proportions, hath ſo ſtrong a natu- 
ral attraction to 4h ether and phlogifion, as iron 
hath; therefore, if the ætherial pole of a magnet, 


be brought near to another body, although ſur- 


rounded by phlogiſton, it will nor attract that Body, 
unleſs it attracts its phlogiſton ſo as to give it an 
excitement, ſimilar to the magnetic ſtate, or fo ſrong- 
ly, that it will not part with it; in which caſe, 
the ætherial pole of the magnet, attracting the 


- phlogiſton, muſt draw the body along with it alſo; 


but no other ſubſtance can be attracted by the 
magnet: therefore, #0 other body is ſo preverfully al- 
tractive to ſurrounding æiber and phlogiſion, as imm 
js; and conſequently, can neither be attracted by 
the magnetic atmoſpheres, nor become magne- 
tic. 2 


For if iron, in its natural, or in its magnetic 


ſtate, gives to æiber or phihgiſlon a much more pow- 


erful excitement than other bodies do, as appears from 
the power of magnetic attraction: *tis evident, 


that the tweakey excitement given to them, by 


otber bodies, will not enable either of them, in that 
ſtate, 


* 


fate, of light excitement, and weak attraction of 
union to its oppoſite, to overcome the fronger at- 
traction of arrangement in this magnetic fate, of 

great excitement ; conſequently, the magnetic ar- 
rangement, will not give way to the feeble attraction 


of any other ſtate of excitement, around any other 


kind of matter whatſoever, having 4% attraction 
to æther and phlogiſton, than run hath. | 


Having now examined ether and phlogifton, in 
two different ſtates of excitement, forming atmoſ- 
pheres around ſolid bodies, as centres; in the /im- 
pler ſtate of excitement, producing the atiraction 
of Gravity: and when more flrongly and peculiarly 
excited by the attraction of iron, producing the 
attraction of magnetiſm; it next follows, to confider 
the third flate of their excitement, in which, they 


are capable of taking an atmoſpheric form, around 


their exciting bodies, producing the third kind of 
altraction, that of elefricify ; which will form the 
ſubject of the enſuing Section. 
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On Elefricity, 
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+ LECTRICITY is that ſtate, or property 
communicable to bodies, by which they at- 
tract, or repel each other, according to circumſtan- 
ces; independent of either gravity or magnetiſm. 
Every appearance therefore of attraction, or repul. 
ſion, which is not the effect of either gravitation 
or magnetiſm, is produced by Electricih. But as 
bodies 
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bodies by means of electricity, are capable of act- 
ing upon each other, at a conſiderable diſtance: 
'tis certain, that all the phenomena of electrical 
attraction or repulſion, are produced by ſome ſub- 
tile active medium, extending from the excited 
body, to the body ated upon; and that active 

medium, is univerſally called the Electric fluid. 


If gla{s be excited by friction; it will acquire an 
atmoſphere of this electric fluid, which will at- 
tract a light ball of cork, or any other ſubſtance . 
ſuſpended by a filk thread, at a conſiderable diſ- 
tance; and drawing it to itſelf, will communicate 
a ſimilar atmoſphere of electric fluid, to the cork; 
in conſequence of which, it will be repelled; 
which ſhews, that the elefric atmoſphere of the 
glaſs, hath a general attraction to all unexcited 
matter, by which it draws it to the excited glaſs: 
that the body, by that attraction brought to the 
ſurface of the glaſs, becomes ſurrounded by 
that electric atmoſphere, unites to a part of it, 
and is then repelled ; and conſequently, that wo 
bodies, poſſeſſed of the ſame electric fluid, acquired 
from the excited glaſs, will repel each other. 

| Aa 2 3 
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If a piece of ſulpbur be rubbed, it acquires ar 


atmoſphere of electric fluid, which in like man- 


ner, will attract a cork or other body, and then 
repel it; therefore, the electric fluid excited by 


means of /u/phur, hath an attraction to all unexci- 


ted bodies; and tro bodies ſurrounded by it, will 


Nuo balls therefore, ſurrounded by atmoſpheres 
of electric fluid, excited by glafs, will repel each 
other; ſo will two balls electrified by means of 
fulphur. But à ball electrified by excited glaſs, 
will attrac a ball electrified by means of excited 
ſulphur; and every appearance of electricity will 
vaniſh, in the form of light, accompanied with a 


| ſnapping noiſe; confequently, the electric. fluid 


produced by exciting glaſs, is different from that 
produced from ſulpbur; becauſe, they forcibly at- 
trad, unite, and defiroy each other's electric proper- 
ties: therefore, they are two different fluids of dif- 


' ferent properties: each capable of being excited, 


and of attracting, and ſurrounding all bodies like 
atmoſpheres: 'in which ſtate, neither of them can 


unite with, or come near to bodies poſſeſſed of 
ſimilar 
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fimilar atmoſpheres: but, atmoſpheres of the two 
different fluids, will attract, unite, and by uni. 
ting, d:fry thoſe electric properties, which each 
had when ſeparately excited. It appears there- 
fore, that their attraction to each other, is great- 
er than their attraction to the bodies by which 
they are excited, or round which they take an at- 
moſpheric form: that they poſſeſs the properties 
of attraction or repulſion, which we call electric, 
when excited ſingly : but, when they unite, every 
electric property ceaſes, they ſeparate from their 
exciting ſurfaces, and light or fire is produced, 
metallic calces may be revived by acquiring phlo- 
giſton from them, and the acid principle become 
pure air, by their ſupplying it with ether. Theſe 
things conſidered, and their attraction to matter, 
their atmoſpheric arrangement, the inability of 
ſimilar atmoſpheres to coaleſce, and the attrac- 
tion and union of the two different kinds of at- 
moſpheres, being ſo exactly ſimilar to the two 


active fluids, ther and phlogiſton, leave no room 


to doubt, that they are the /ame printiples, render- 
ed active, or having acquired the properties which 


ve call ele&ric, by a certain mode or degree of ex- 


citement. 
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citement. For, if metals contain phlogifon, and 
pure air ether, which I think I have ſufficiently 
proved, then the union of the two electric fluids 
producing a ſpark, which is compoſed of both 


ther and phlogiſton: and that electric ſpark be- 


ing produced by the union of the two oppoſite 
electric fluids; which in their ſeparate: electric 
ſtates, poſſeſſed different properties: one of them 
muſt have been æiberial, and the other pblagiſtic; 
therefore, poſitive and negative, or vitreous and 
reſinous elefricity, are no other than ether and phle- 
gifton ſeparately, in that ſtate of excitement which 
we call electric. 


But, if glaſ be excited by means of a rubber, 
the electricity of the glaſs will be oppoſite to that 
of the rubber: that is, the one will poſſeſs æther 
in an elctric ſtate, and the other phlogiſton. 


If the in/ide of a jar, properly coated, be connec- 
ted by means of ſuch bodies, as readily conduct the 
electric fluid, with the excited glaſs, and the out- 

ſide coating of the jar, be connected with the rub- 
ber, the jar will acquire a quantity of the ſane 
kind 
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kind of electric fluid as the excited glaſe, on its 
inſide ſurface: while the outſide, will become electric 
by the contrary fluid, the ſame as the rubber; one 
ſide having the ætherial electricity, and the other 
the phlogiſtic, 


If a conductor, or ſubſtance of any kind, be 
ſurrounded by an atmoſphere of either ætherial, 
or phlogiſtic electricity, that atmoſphere will at- 
tract any other body, which, if light will be drawn 
to it, and then repelled; and it will have equally 
the /ame 2ffe#, if a piece of glaſs be interpoſed, be- 
tween the excited body and the body attracted; 
which fully proves, that either the ætherial, or 
phlogiſtic electricity, readily penetrates glaſs, and 
loſes none of its electric properties; ſtill attracting, 
and then repelling the light body, the /ame as when 
10 glaſs is interpoſed, 


Again, if the i»/ide of a coated jar, communi. 
cates with an exciting body, while the out/ide is 
"ulated, or not connected by conducting ſubſtan- 
ces with the rubber, the electric fluid produced 

by 
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by the globe, will difiy/e itſelf over the inſide of 
the jar, but will at unite with it, ſo as to charge it 
but is looſely expanded upon the ſurface of the 
coating, forming an atmoſphere in the ſame looſe 
| Nate, as that ſurrounding the conductor; which 
keeps flying off from the ſurface, or ſome edge, 
point, or corner, as faſt as it is generated by the 
globe; the form in which it eſcapes, is that of 
light, accompanied with a hiſſing noife, and phoſ- 
phoreal ſmell, | 
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But, if the external coating of the jar, be con. 
nected by conducters to the rubber, the electric 
fluid thrown into the jar, will become Fed, and 
condenſed there; and the jar will be charged; while 
the ou//ide will be equally charged, with the contra- 
ry kind of electric fluid, Here again, the action 
of either or both of the electric fluids, tbrough glaſs, 
is evident; for by their attraction to each other, 
they become fixed to the, oppoſite ſurfaces of the 
glaſs: though neither of them could fix to it, when 
mot atirafted by the contrary fluid, on the other ſide. 
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If a communication be made, by means of con- 
ductors, between the two oppoſite ſurfaces of the 
jar, the two fluids will ruſh into union, with vio- 
lence and noiſe, and produce fire or light ; by 
which, both the fluids loſe their electric proper- 
ties. 8 


But if the two oppoſite electric fAluids, have a 
greater attraction to each other, than to the ſurfa- 
ces on which they are excited, and each of them © 
is capable of readily penetrating glaſs, what is the 
reaſon, why, when excited, one on each ſurface 
of the jar, they do not attract each other through 
the glaſs and unite; in the ſame manner, as they 
would through an equal, or much greater thick. 
neſs of metal? 


But if, as is certainly the caſe, the electric ætbe- 
rial fluid be on one fide the glaſs, and the electric 
pblogiſtic fluid on the other ſurface; and each acts 
through the glaſs, ſo as by its attraction to the 
oppoſite fluid on the other ſide, to become fixed 
and condenſed on its reſpective ſurface: the rea- 
fon why they do not ruſh into union through the 

B b glaſs, 
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glaſs, muſt be, that each fluid is as much attracted 
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by /ome other matter, with which it is combined, 
as it is by the oppy/ite fluid on the other fide the 
glaſs. It is not the oppoſite ſurfaces of the glaſs 
that attracts them, becauſe, they will leave thoſe 
ſurfaces, to ruſh into union; it muſt thereſore, be 


ſome fluid of ſome kind or other, by which each ig 


attracted ſo frongly, as to be prevented from paſſing 
through the glaſs, to unite with its oppoſite, 


What is this other fluid? —— we know that 
when either a globe of glaſs, or ſulphur is excited, 
or when either the electric ætherial, or phlogiſtic 


fluid is copiouſly produced, that it appears lumi- 
nous, or eſcapes in the form of ligbi. 


But light we know will communicate phlogiſton 
to metallic earth, and ethet to the acid principle, 
and is therefore compoſed of æiber and pblagiſlon; 
conſequently, as light is always compoſed of the 
ſame principles, the light produced by the excited 
electric fluid, when eſcaping from the exciting 
globe, whether the fluid be of the negative, or 
poſitive kind, ſhews, that each of the two oppeſite 
; | plefiric 
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el:-Arit fluids, is compoſed of both ether and phlogi/- 
tan: and conſequently, the poſitrue or negative ſtate; 
depends upon wbich of the two active principles, 
is excited by the ſurface of the globe, and which 
forms the external atmoſphere. 


Sulphur we know, contains much pblagiſton, 
which when excited by a ſufficient degree of heat, 
readily attracts the æther from pure air, with 
which it will unite and fly off in the form of fire 
or light; we may therefore naturally fuppoſe, that 
when /u/pbur is excited gently by friction, it will at- 
tract the ether excited on its ſurface by that fric- 
tion; for æther as well as phlogiſton, are always, 
and every where preſent, in ſome ſtate or other. 
But, fince the phlogiſton of the ſulphur, cannot in 
the moderate degree of heat produced by this fric-- 
tion, ſeparate from its chemical union with the 
other principles, with which it is combined to form 
ſulphur: neither can it enter into chemical union with 
the ſurrounding æther; the conſequence of their ex- 
citement therefore will be, that the tber will be 


attracted by the phlogi/tic ſurſace of the ſulphur, and 


aſſume an exeited a/moſpheric form. 
Bb 2 But 


138' N ELECTRICITY. 


But the phlogiſfon which was naturally preſent; 


and united to that ether, becomes equally excited 
by that friction; and being diſengaged from the 


#ther attracted by the ſulphur, becomes as power- 
fully aztra&ed by, and united to the ſaxface of the 


rubber ; but yet, the excited ether and phlogiſton, 
being in contact, ſtrongly attract each other, as is 
natural to ſuppoſe, from their ſtrong affinity; and 
as is ſufficjently evident, by the attraction ſubſiſt- 
ing between the globe and the rubber. Burt, 
when by the rotation of the globe, or progreſſive 
motion of the rubber, their excited ſurfaces mu 
ſeparate from each other, the ether excited by th 
globe, not being able to enter into chemical union 
with it, will attract along with it ſome phlogi/on, 
which will ſurround it in an atmoſpheric form; and 
the excited phlogi/ton, forced over the edge of the 
rubber, will take along with it an atmoſphere of 
ether, and retreat to the back of it; at the ſame 
time, the other parts of the rubber, deprived by 


this excitement of their natural quantity of æther 


and phlogiſton, attract thoſe principles from the 
ſurrounding bodies, to which they are connected 
by proper conductors; for if the rubber cannot 

acquire 
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acquire phlogiſton and æther, in their natural 
ſtate of union from ſurrounding bodies, no electric 
fluid can be produced, more than juſt that quan- 
tity of æther and phlogiſton will afford, which 
naturally ſurrounds the globe and the rubber; be- 
cauſe, the principles will be wanting, which be- 
come electric by being excited by friction. 


When a globe, or ſtick of ſulphur” therefore, is 
excited by friction, ſo as to attract ether, that 
ther will attract an atmoſphere of pblagiſton, which 
will exhibit all the phenomena of negative eletFrici- 
ty ; while the rubber, poſſeſſed of excited phlogifton, 


n with an external atmoſphere of ether, will be Wo. 
2 tively electried. | 
le But, theſe electric ſtates, of the excited ſulphur 
of and its rubber, are directly oppoſite to thoſe of 
ie glaſs and the rubber, by which it is excited: there- 
Jy fore, glaſs by excitement attracts phlagiſton, which 
er being equally excited, attracts an atmoſphere of 
he ether around it; acquiring by that arrangement, 
ed the properties of poſitive elefricity. And at the 
0t ſame time, the æiber diſengaged from its union 
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with the phlogiſton attrached by the 'glaſs, will 


become excited to the ſurface of the ber, and 
when by the mation of the globe, the excited 
glaſs ſeparates from the edge of the rubber, tha 
excited ether of the rubber, will attract around it. 
and take along with it, the phlegiten ſeparated. 


from the external atmoſphere of ther, furround- 


ing the phlogiſton attracted by the ſurface of the 
globe, and flowing over the edge, will recede with 


it to the back of the rubber, 


Go The whole of elefrie excitement then, is ſimply 


this, ether and phlagi/fon in a certain natural ſtate 
of union, univerſally exiſt; when theſe are exci- 
ted by friction, between the rubber and a globe of 
glaſs for inftance, the glaſs having a greater at- 
traction to pblogifion, on account of the acidifying 
and ethereal principles entering into its compoſi- 
tion, than to æther, by this excitement attracts 


ſome of it to its ſurface; and the ber, naturally 


combined with that portion of phlogiſton, being 
equally excited, will attract the ſurface of the u 
ber ; when theſe excited ſurfaces part, the phlogi/- 
lun excited by the globe, will attract an atmo/phere 

of 
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of æiber, fromthe rerhaining part of the compouhd 

of æther and phlogiſton naturally ſurrounding the 
| rubber: and the phlagifton diſetipaged from that 
#ther, will be attracted. in an atmoſpheric forma, 
5 around the excited tber of the yubber. The pro- 
bk greſſive rotation of the globe, catties theſe #/277yic 
p 


atmoſpberes along with it, by its attraction to the 
phlogi//on forming the internal atmoſphere i and the 
excited atmo/pheres of the rubber, at the ſame time, 
and by the ſame motion, are forced over its edge, 
and retreat to its back parts. The other parts of 
the rubber, thus deprived of their natural quanti- 
ty of æther and phlogiſton, conſtantly attract it 
from every ſubſtance around; and fo long as it is 
ſupplied with them, from the ſurrounding bodits, 
ſo long will the motion of the globe and rubbet, 
by their mutual friction, excite thoſe principles, 
to take the ſtates of puyitive electricity around the 
glaſs, and negative around the rabber. 


If the ide of a coated jar, be connected by a 
conducting ſubſtance to the excited glaſs, and its 
on{/ide to the rubber, the phlogiſlon with its etherial 
atmeſpherc, will paſs along the conductor, from 

the 
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globe tothe ide coating of the jar: and the lber 


. phere of phlogifon on its ſurface, ſurrounded by an at- 
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with its phlogiſtic atmoſphere, will paſs from the 
rubber, to its ouſſide coating; the internal phlogiſion 
on the n/ide of the jar, attracting the internal at- 


moſphere of æiber on the out/ide, will x each other 


to their reſpective ſurfaces ; by which means, the 
quantity on each ſide, may be ſo accumulated, as 
to render the jar charged. In that ſtate tis evi- 
dent, that the ide of the jar, contains an atmoſ- 


moſphere of ether: and the external ſurface, hath 
anatmoſphere of ether, ſurrounded by another of 
Phlogiſton. The atmoſphere of phlogi/ion or the in- 
ternal ſurface of the jar, cannot paſs through the 


\ glaſs, to unite with the ether, on the external ſur. 


face, becauſe, it is equally attracted by the ether 
ſurrounding it, in an atme/pheric form, in the m/ide 
of the jar. But, if a quantity of pbiagiſton, render- 
ed electric by. an atmoſphere of æther, paſſes into 
a jar, it will not fix itſelf to the inner ſurface of 
the jar, unleſs it meets with an equal quantity of 
ether, rendered electric by a phlogiſtic atmoſphere, 
on the out/ide fide of the jar; but if æther be pre- 


ſent, by its attraction to that ether on the external 
_ ſur face, 


* 
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ſurface; it becomes fixed to the internal ſurface, 
and may be accumulated till the jar be charged, 
and can take no more, 


If now a communication be made, between the 
two oppoſite ſurfaces, the wo external atmoſpheres 
of æther and phlogiſton, of the two ſurfaces, will 
firſt of all attract each other; in conſequence of 
which, the two internal atmoſpheres being drawn 
from their reſpective ſurfaces, will be brought in- 


to conta#? alſo: when, ling their electric properties 


and arrangement, the whole will unite with vio- 


lence ; ſome fire or light being produced, by Wie 
mam 


That each ſtate of electricity, is compoſed of 
the two active principles, æther and phlogiſton, 


in one, the ether being excited to take an atmoſphere 
of pbloginton, and in the other, ↄblagiſton being excited 


to take an a/moſphere of ether, on which different 
modes of arrangement, the different properties of 
negative, and poſitive electricity depend, is there- 
fore ſufficiently evident, and further proved by 
the following facts, ; 
Co If 


W 
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If a large ball of metal, be poſitively electrified, 
and a /mall cork ball be brought near it, the cork 
will be atradied and then repelled; but if the Pofi- 
tive electric atmoſphere, be one ſimple fluid, why is 
the ball repelled after being attracted? —for, when 
iron is attracted by either phlogiſton, or ether, 
rendered magnetic, by their /imple excitement 
round the poles of a needle, it is not again repel- 
led; but the cork is repelled after being attracted: 
therefore, the eletiric atmoſphere, is not ſimple, nor 
compoſed of one homogeneous fluid. The reaſon of 
its repulſion after being attracted, is therefore this, 
the cork is attracted by the external atmoſphere 
of ether, by which it is drawn to the internal at- 
moſphere of pbiagiſton, immediately ſurrounding 
the metal ball; that internal atmoſphere, is commu- 
nicable from one ſubſtance, to another: but the 
external atmoſphere 1s nat, unleſs the internal at- 
moſphere, firft ſeparates. As ſoon therefore, as 
the cork comes into contact with this internal phle- 
giſtic atmoſphere, it becomes ſurrounded by it, 
and in conſequence of hat, is again attracted by 
the ether, which gives it an exſernal atmoſphere 
around it - and having then no longer an attrac- 

tion 
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tion for the ætherial atmoſphere in which it floats, 
by its levity it is puſhed to the /urface of that æthe- 
rial atmoſphere, ſurrounding the heavier — | 
Wane body. | 


But, if the ball of metal be large, and ſtrongly 
excited, by being ſurrounded by a great quantity, 
or extent of electric atmoſphere, and the cork ball 
be /mall, if it be forcibly puſhed into the internal 
phlogiflic atmoſphere, and completely covered by 
it, it will remain there, firmly united to the ball 


of metal, and may be moved around it, without 


ſeparating from it; but if it be raiſed out of that 
phlogiſtic atmoſphere, part of which will adhere to 
it, ſo ſoon as it comes into contact with the ſur- 
rounding ether, it will attract it, and be attracted 
by it; in conſequence of which, it will acquire an 
ætberial atmoſphere alſo, and be puſhed to the ſur- 
face; ſo that its external atmoſphere, will only 
touch the utmoſt verge, of the external n 
ee of the ball of metal. 

Again, if a ball poſitively electriſied, be winks 
near another negatively ſo, their externa atmo- 
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excited body, it will acquire an ele&ric atmoſphere 


96 ON ELECTRICITY. 


ſpheres will attract each other, at a conſiderable 
diſtance. If they be permitted to approach, con- 


ſiderably nearer than where they begin to attract, 


they ſtill may be drawn aſunder, and will be found 


to poſſeſs the ſame degree of electricity as before; 


but if they be ſuffered to approach /o near, that 
the i internal atmoſpheres come into conta#?, they 
immediately ruſh violently into union with each 


other, and with their external atmoſpheres; and 


every appearance of electricity ſuddenly vaniſhes, 


with the peculiar arrangement of the principles, 


upon which it depended, and by which it was 
produced; and the two active fluids, the ether 
and phlogiſton, return to their natural fate; ex- 
cept that part of them, which by the violence of 


their union, took the form of ligbt or fire, aecord- 


ing to the force, and mode of nnn with 
which __ united together. | 


Another experiment may be brought, to prove 
the ſame, which is, that if a conducting body, 
communicating with the earth, or not inſula- 
ted, be brought w1htn the electric atmoſphere of any 


of 
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che contrary kind: and the nearer it approaches the 


excited body, the more will it become poſſeſſed of 

the oppoſite kind of electricity; till at length, 
being brought ſufficiently near to each other, the 
two oppoſite atmoſpheres will unite, and forming 
a luminous ſpark, their electric ſtates, and all the 
properties depending thereon, will bedeſtroyed, and 
cach body left equally devoid of electric excite- 
ment 'of either kind. Suppoſe the excited body 
be poſitively electrified, it will then have attracted 
to its ſurface, an atmoſphere of phlogifton, ſur- 
rounded by another of ether: this external ætberi- 
al atmoſphere, acting upon the conductor, ſur- 
rounded by its natural quantity of æther and phlo- 
giſton, in their common ſtate, will attract the phlo- 
giſton; in conſequence of which, the ether, natu- 
rally combined with that phlogiſton, will &ecome 
exciled, and adhere to the ſurface of the conductor, 
like an atmoſphere; and at the ſame time, ſtill 
retain an attract ion to that phlogifon, which will 
now ſurround it like an atmoſphere; The two ex- 
ternal atmoſpheres, continuing to attract each other, 
cannot unite perfetHy, becauſe they are each ſtill re- 
tained, by the attraction of the internal atmo- 


ſpheres, 
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ſpheres, adhering to the oppoſite bodies : the nearer 
the #therial atmoſphere approaches the conduct- 
or, the more powerfully will it attract phlogiſton 
from it! and the greater muſt be the quantity of 
æther, diſplaced from its intimate natural union 
with that pblogiſton, and excited to W h 

Th era)". Ny one £197, 


eee ls * l hejefore, of 
oi the electrified body, will keep attracting the phlo- 
- giſton of the conductor: and that phlogiſton will 
4 | keep depoſiting its naturally combined ether on the 
furfaceof the conductor, where it will become excited, 
and attract hat phlogiſton as an atmoſphere: till the 
two bodies approach /o near to each other, that the 
interna phlogiſtic atmoſphere, of the elet7rified body, 
can touch the internal atmoſphere of ether, acquired 
by the conductor, when, they will rapidly ru/h into 
union with each other, and with their external at- 
moſpheres, mutually; in conſequence of which, 
light and fire, will be produced, with a noiſe and 
fhock ; and every appearance of eleFricity of either 
kind, in eitber body, will at the /ame inſtant di/- 
appear. 
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The phenomena therefore of elecniciq are pro- 
duced by the e adive fluids, ther and Phlogif- 
ton: when by friction, they become excited to at- 


tract the ſurfaces of certain bodies. Thoſe ſubſtan- 


ces which have naturally a greater attraction to 
ether, than to phlogiſton, ſuch are for inſtance, 
amber and ſulphur, when rubbed, aitra& and ex- 


cite that ether, which then takes an atmoſpheric - 


form upon that ſurface; and the phlogiſton natu- 
rally combined with it, by this ſeparation and 
friction, becomes equally excited, on the ſurface 


of the rubber; and the globe, and rubber, by 


means of thoſe atmoſpheres, attract each other. 


But, when the two excited ſurfaces part, the 
ether will not quit the ſurface of the globe of ſuls 
phur: neither will the phlogiſton quit the rubber: 
but the ether not being capable of entering into a 


cloſe, or chemical union with the ſulphur, al- 


though ſtrongly excited to it, and in a flate of 
great activity, ſeizes that phlogifon, which in the com- 
mon, or natural ſtate, is ſupplied by the rubber: and 
the globe becomes ele&ric ; having an atmoſphere 
of eber attracted to its /urface, and that æther be- 

ing 
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excited æiberial atmoſphere of the globe, when it 
parts from the rubber, , ſeizes the neighbouring 
Phlogifton ; the equally excited pblagiſlon on the ſur- 
face of the rubber, ſeizes the ether ſeparated from 
that phlogiſton; with which it invelopes itſelf like 
an atmoſphere, as it flows over the edge of the 
rubber, 


The oppoſite takes place with reſpect to the 
globe and rubber, when glaſs is employed. 


' Glaſs from its chemical nature and compoſition, 
hath a greater attraction for phlogiſton, than to 


ether; when excited therefore by friction, it will 


attract the excited phlogifion to its /urface ; which 
not being capable of chemically combining with 
the glaſs, although ſtrongly excited, will ſeize up- 
on ether ſufficient to ſurround it. And the other 
oppoſite principles, diſengaged in theſe caſes, will 
become equally excited to the rubber; the æther 
by means of the exciting glaſs, deprived of its 
phlogiſton, will ſtrongly attract the rubber, and 

that 


ing furrounded by an external atmoſphere ot phls.. 
gion. But, at the ſame time that the ſtrongly 
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that excited ther, when forced to ſeparate from 
the phlogiſton, excited by, and attracted to the 
globe, will aſſume an external atmoſphere, compo- 
ſed of the pblogiſton, ſeparated from the ether 
forming the external atmoſphere of the glaſs, 


It appears therefore, that as the magnetic poles, 
reſemble the earthy and acidifying principles, as 
being /o/id centres of matter, ſurrounded by atmoſ- 
pheres of ether or phlogiſton : each mutually attract« 
ing the other; ſo, two balls poſitively and nega- 
tively electrified, will greatly reſemble the 
ſame two fixed principles, when in the ſtates of evi- 
dent alkalinity or acidity. For the earthy principle 
never manifeſts its alkaline properties, but when 
ſurrounded by more or leſs phlogifon; neither does 
the acidifying principle appear evidently acid, but 
when it is ſurrounded with ſome ether; if that at. 
moſphere of ether be /ma/l, it will be ſo much the 
more excited, and that excitement produces the ſen- 
ſation and phenomena of acidity ; but if it be very 
great, or widely extended, it will be ſo gently exci- 
ted, as to ſhew no evident acidity, as when in the 
ſtate of pure air. 
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A particle of the earthy. principle is a particle 
of fixed matter, actuated by being united to, and 
furrounded by the ætberial principle; and when 
that is ſurrounded by an external atmoſphere of phlo- 
giſton, it becomes evidently alkaline: but if ſur. 
rounded by ſo large a quantity of phlogiſton as to 
become in an aeriform ſtate, its alkaline proper. 
ties are not ſenſibly evident, as in inflammable air; 
in which ſtate, it reſembles a body electrified by 
means of /ulpbur, or of any phlogiſtic electric ; as 
being a ſolid body, having an internal atmoſphere 
of ether, ſurrounded by an external atmoſphere of 


phlogiſton. 


In like manner, a particle of the acidifying 
principle, is a fixed particle of matter, actuated by 


 phlogiſton, which phlogiſton by being ſurrounded 


by an external atmoſphere of ether, forms a parti- 
cle evidently acid: in which ſtate, this acidifying 


particle is ſimilar to a particle of matter, elefrified 


by excited g/a/5; the ſolid centre attracting phlo- 
giſton, and that phlogiſton taking around it an 
atmoſphere of ether. | 


The 
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The chief difference between the two . ſolid 
principles, when in that ſtate in which they are 
acriform or ſurrounded with complete external at- 
moſpheres, and two bodies ſurrounded by the two 
oppoſite ſtates of electricity, is, that the acidify- 
ing and earthy particles, can only be deprived of 
their external atmoſpheres by uniting, becauſe 
their internal atmoſpheres being immediately uni- 
ted to their reſpective fixed particles, can never 
more be ſeparated, as being excited by thoſe fixed 


particles, to attract with the greateſt force _ are 
8 of exerting. f 


But, any body will part with Zoib its internal 
and external electric atmoſpheres, when thoſe at- 
moſpheres can meet with atmoſpheres of the con- 
trary fluids, in a ſimilar ſtate of excitement: in 
which caſe, each fluid meeting with its oppoſite, 
to which it hath a ſtfong attraction, will unite, 
and by that union, the arrangement of both kinds 
will be deſtroyed, and with it every appearance of 


eleflricity, as being a property ariſing from that 
arrangement ; therefore, theſe excited atmoſpheres 
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of the two different kinds, mutually ſatisfying 
each other, will deſtroy the attraction by which 


they were held to their reſpective ſurfaces; becauſe 


they were not chemically, or intimately united to thoſe 
ſurfaces, but only ſlightly and /imply attracted by 


being in conta. 


* Ether or phlogiſton have therefore, only a 
ſlight attraction to the ſurfaces of electric ſubſtan- 
ces: and when excited by friction, neither of them 


can ſufficiently attract the electric ſurface ſo as to 


fix itſelf, or acquire the electric ſtate, unleſs it can 
meet with the pp. principle to attrat? around ii; 
by which, and the attraction of the electric ſurface 


together, its excited attraction will be ſufficiently 


ſatisfied, ſo as to enable it to aſſume, and preſerve 
that atmoſpheric torm, upon which its eleFric pro- 
perties depend. | 


The elcFric ſtates of æther and phlogiſton, are 
therefore very different from thoſe ſtates, in which, 
by the powerful attraction between them and iron, 
they aſſume the magnetic arrangement. For by 

iron, 
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iron, they are fo equally and powerfully attracted 
and excited, that either of them is capable of form- 
ing an atmoſphere around it, which by its 


poverſul excitement, will ſtrongly attract the op- 


poſite principle, and with it the excited pole, or 


iron, which it ſurrounds and attracts; and when 


the two oppoſite poles, or one of thoſe poles and 
iron are in contact, they will remain ſtrongly uni- 


But, when a body is attracted by an electric at- 
moſphere, it is drawn towards the excited body, 
till it touches the internal atmoſphere, by which it 
becomes ſurrounded, and by that means acquires 
an attraction to a part of the external atmoſphere 
alſo: which having acquired, it becomes equally 


electriſied, as the excited body, and is no longer 


attracted, but recedes to the ſurface of the exter- | 
nal atmoſphere of the firſt body. 


They differ in this too, that two fluids forming 
one kind of electric atmoſpheres, have a greater 
attraction to the /rwo oppyite fluids, in a ſimilar but 

| contrary 
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contrary atmoſpheric ſtate of arrangement, than 


they have for the ſurfaces, to which they are at- 


tracted; in conſequence of which, they will leave 
thoſe ſurfaces to unite with each othet. But when 
in the magnetic ſtate; of excitement round iron, 
they have a greater affinity to that iron, chan to 
each other; in conſequence of which, they will 
wt quit the iron, to unite, ſo as to deſtroy their 


magnetic excitement. . 


But they reſemble each other in this reſpec, 
that when one fluid is peculiarly excited to magne- 
tic arrangement, around one pole of a needle, the 
other fluid aſſumes a ſimilar ſtate around the con- 
trary pole: in the ſame manner, as when one. of 
them is peculiarly excited to take the elefFric ſtate 
around the globe, the o/her becomes equally exci- 
ted and attracted by the rubber. * 


All bodies are naturally ſurrounded by æther 
and phlogiſton in their common ſtate of combina- 
tion, in which ſtate either of them is capable of 


being attracted by its oppoſite, in the electric ſtate 
| of 
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of excitement; conſequently, an electriſied body, 
will attract another body of any kind; which 
ſhews, that the degree of excitement in the common 
ſtate, is not much different from that in the ele@ric 
ſtate; and that the chief difference is, that in the 
common ſtate, the tu⁰ fluids are uniformly mixed, 
but, in the elecric ſtate, they are ſeparated fo as to 
become atmoſpheric, each to the other. For neither 
the ther nor phlogiſton naturally combined, 'and 
attracting all bodies, will ſeparate, or enter into 
new combinations, unleſs the other can aſſume a 
ſimilar ſtate of excitement. But the phlogifion 
ſurrounding any other body than iron, will not have 


any attraction to the etberia! magnetic atmoſphere 
of a needle, becauſe the magnetic attraction of ar- 


rangement, is 40 great to be affected by the weak. 
er attraction of union, of the oppoſite fluid in the 
common ſtate; but if it could be attracted by the 
magnetic ætherial atmoſphere, the ther with which 
it is combined, would not be ſo ſtrongly attract- 
ed by that body, as to enable it to take the ſimple 
form and force of attraction, neceſſary, to give it 
a magnetic arrangement; for if the body did not 
attract the £/ber ſurrounding it, ſo forcibly as the 
| ætherial 
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ætherial magnetic atmoſphere did the phil, 


they would not ſeparate and form magnetic at- 


moſpheres; therefore, which ever were attracted, 
the other would go along it: conſequently, no 
ſubſtancebut iron, in an unexcited ſtate, attracts the 
naturally ſurrounding æther and phlogiſton, with 
ſo much force as to enable them to be attracted 
and drawn towards the magnet, by means of their 
attraction to it: and therefore, no ſubſtance but 
iron can attract an atmoſphere of either æther or 
phlogiſton, with ſuch force as to render it mag- 
netic. | 


That no ſubſtance but iron can become mag- 


| netic, or be attracted by a magnet, is therefore 


evident from this, that when either phlogiſton or 


Ether is excited, every particle hath its attraction 


of arrangement to ſimilar particles, and its at- 


traction of combination to the particles of the 


other kind, in a degree proportionate to that ex- 
citement: if therefore two particles of ether be 


| excited, ſo as to attract each other, with the force 
of 1, each contiguous particle muſt have nearly 


the 
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the ſame force; therefore, their mutual attraction 
of arrangement, will be with the force of 2, and 


their attraction of combination to phlogiſton will 
be in the ſame proportion; but if two particles of 
Ablhgidan be each excited to attract the other, with 
the force of 2, they will unite together with the 
force of 4, and their attraction to æther will bear 
the ſame proportion. 


— 


12 42 ' / 
A particle of this phlogiſton therefore, whoſe 


, excitement is equal to a, being brought into con- 


tact with ove of hee particles of tber, whoſe ex- 
citement was as 1; they will attract each other into 
union with the force of 3; but two of thoſe 
particles of phlogifton attract each other ta arrange- 
ment, with the force of 4: canſequently, thoſe 
phlogiſtic particles will not ſeparate from their 
arrangement, to combine with the ether; be- 
cauſe, the mutual attraction of arrangement, in that 
ſtate of great exci/ement, is move powerful, than the 
allraction of combination with the n Slightly ex- 
ciled. 


The 
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The particles of zther or phlogiſton therefore, 


when they form magnetic atmoſpheres around 
iron, are frongly excited, and frongly attract each 
other to arrangement: but when they form elec. 
tric, atmoſpheres, around bodies, they are but 


gently excited, and weakly attract each other; and 


conſequently, their attraction of combination, 
with the oppoſite kind of particles, muſt be pro- 
portionately weak ; *tis evident therefore, that 
they will attract the oppoſite kind of particles, 


: ſtrongly excited by the magnetic arrangement, 


with 4%. force than thy/e particles attract each other; 
conſequently, the magnetic particles will. ſuffer 1 
derangement, and the magnetic and electric at moſ- 
pheres, though formed of the two different prin- 
ciples, being ſo differently excited, and attracting 
with ſuch different degrees of force, will never de- 
range, Or unite with each other, 


An ætherial magnetic atmoſphere will there- 
fore, not be ſenſibly attracted by a phlogiſtic elec- 
tric atmoſphere in a much leſs excited ſtate, be- 
cauſe the magnetic attraction of arrangement be- 


tween the particles of æther, is much greater Shan, 
and 
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and will not give place 0 the weaker attraction 
of union, exerted by the ſlightly excited electric 


atmoſphere of phlogiſton ; therefore there can be 
no approximation of their reſpective centres: be- 
cauſe not being equally excited and active, they 
cannot deſtroy each others arrangement, and form 
lines of W e particles, drawing one centre to 
the other. 


For ahi ſame 8 tbat combination of æther 
and phlogiſton, ſurrounding all bodies, and pro- 
ducing univerſal attraction, or gravilation, being a 
ſtill gentler degree of excitement, cannot derange 
or be deranged by thoſe fluids, when in different 
ſtates of exciteinent they acquire different degrees 
of attraction, and conſtitute electrie or magnetic 
atmoſpheres: becauſe, the gentle attraction of 
that arrangement, producing univerſal attraction, 
can never deſtray the flronger force with which thoſe 


particles attract each other, when they are excited 


to take the other modes of arrangement. 


But 
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But whether theſe aclive principles are ſo excited. 
as to produce the attraction of gravity, electrici- 
ty, or magnetiſm, they always in the /ame fate, 
have the /ame degree of excitement; ſo that in any 


one of theſe three general ſtates of attraction, they 


always have a power of acting upon each other; 


but not in any 7wo different ſtates; and the differ. 


ence of force with which they attract in the ſame 
ſtate of excitement, is always produced by the 
difference of the quantity, or number of particles ex- 
cited. | 

The other two ſtates of excitement, reſemble 
chat producing general attraction in this reſpect, 
that when an atmoſphere of either the electric or 
magnetic excitement, approaches an atmoſphere of 


the other active principle, in a ſimilar ſtate of ex- 


citement, they attract and deſtroy each others pe- 
culiar atmoſpheric arrangement, and form lines of the 
twodifferent kinds of particles, parallel, contiguous, 


and progreſſively uniting to each other; and conſe- 
- quently, attracting and drawing into con/a77, the 
bodies to which they extend; exactly in the ſame 
manner, as when in that ſtate producing univerſal 


gravitation or attraction. 
Having 
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Having now taken a view of the two active 
principles, in their different ſtates of excitement, 
when combined with, or attracted to fixed parti- 
cles of matter, or bodies containing and compo- 
ſed with ſolid matter : I ſhall next examine them, 
in their ſtates of combination, unconnected with ſolid 
bodies ; or not depending upon any union with, or 
excitement from them ; which will be the ſubject 
of the two following Sections. 
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SECTION X. 


— 


On Fire, 


IRE is that ſubtile fluid, which is capable 
of penetrating and expanding all bodies; and 
is known likewiſe by the ſenſation of beat which 
it produces, by its action upon the body. 


A body therefore is heated, or hot, in propor- 
tion to the quantity of this fluid contained in its 
interſtices, or flowing from its ſurface, to reſtore 
its equilibrium, by paſſing into bodies or ſpaces, 

| containing 


» 
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containing a leſs quantity, than the heated body. 


That fire is a ſubtile fluid actually exiſting, and 
by its action or motion, produces heat,. or that 
ſtate of bodies which we call heated, is too evi. 
dent to need inſiſting upon; for if it were not, an 
active fluid, like all other fluids endeavouring to 
reſtore or keep itſelf in an equilibrium, how is 
it poſſible that a heated body, ſuſpended in vacuo, 
ſhould communicate a part of its heat, to a colder 
body at a conſiderable diſtance from it? if heat 
were no other than a violent molion of the parti. 
cles of which bodies are compoſed, the ſuſpended 
heated body, could not communicate motion, or 
heat to another body not in contact, when there 
is nothing but a void between them; or if it could, 
it muſt be by means of the ſubſtance by which it 
is ſuſpended: and in that caſe, the upper part of 
the exhauſted receiver to which the ſuſpending 
ſubſtance is faſtened, would be bot, ſooner than 
that part of the receiver oppoſite tothe heated bo- 
dy; but it is not ſo, the heated body communicates 
its heat to any other near body, not in contact, 
through a vacaum: therefore, the heated body com- 

| municates 
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municates /ometbing flowing from its ſurface, to the 
colder body; that ſomething by its action produces the 
ſenſation which we call heat, or communicates to 
bodies, thoſe properties by which we know them 
to be heated, and that ſomething is fire, whoſd exiſt- 
ence is known by its action and effects; its action 
we call heat; and its affects are thoſe which muſt 
ariſe, when the component principles of bodies 
are ſeparated by the interpoſition of fire; conſequent- 
ly, its effects upon different, ſubſtances muſt be 
different: and the greater the proportion of the 
two active principles, entering into the compo. 
ſition of bodies, the more evident will be thoſe ef- 
fects. = | | 


A metal conſiſts of particles of the earthy prin» 
ciple, attracted to each other by a ſmall propor. 
tion of phlogiſton, interpoſed between thoſe car- 
thy particles. If a number of igneous particles in- 
ſinuate themſelves between hee particles, they 
vill cauſe them to recede a little from each other, 
and the conſolidating or attractive power of the 
connecting phlogifton will be weakened, as that di/- 


tance between the earthy particles increaſes. If 
f the 


1 
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the quantity of intervening fire be conſiderable, 
the attractive power of the phlogiſton will be. ſo. 
weakened, that the earthy particles will be capa- 
ble of being eq/ily moved among each other, ſo as 
to be in a ſtate of fluidity; and if the quantity of 
beat be fill augmented, by inſinuating itſelf between 
every line of active particles, ſurrounding the 
fixed central particles of matter, and between 
every particle forming thoſe lines, they will be /o 
far removed from their centres, and their altraction 
to them ſo weakened; thatboth the £therial atmoſpberes . 
immediately ſurrounding the fixed particles, 
forming the earthy principle, and the connecting 
Pblogiſton, will be ſo far dilated; by the fire inter- 
poſed between every particle, that they will recede 
to ſo great a diflance, as to become volatilized,” and 
eſcape in the form of vapour. But ſo ſoon as the 
igneous particles ſeparating and diſtending them, 
are removed, by paſſing off into ſurrounding bo- 
dies, leſs. beated: thoſe expanded atmoſpheres will 
gradually contra, and become fluid, or ſalid in 
progreſſion, as the particles of fire eſcape from 
the interſtices, betwixt the atmoſpheric lines which 
Ff thoſe 
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thoſe active fluids form around thoſe fixed parti- 
des. Fold 203 i an 


Fire therefore is a fluid, or compoſed of ſubtile 
particles, and its aim partly mechanical, weaken- 
ing the attraction between the component princi- 
ples of bodies, by inſinuating itſelf into the inter- 


ſtices, formed by the arrangement of thoſe prin- 


ciples, around their fixed centres; and even be- 
tween each particle, and increaſing their diſtan- 
ces from each other; by which, their attractive 
powers are proportionately diminiſhed. 


The particles of fire ſeem to have but little at- 
traction to each other, but a general attraction to the 
atmoſpheres of other bodies, of whatſoever kind: thi 
ſeem to poſſeſs a fluidity, or tendency to equal diffu- 
fron, like water; and conſequently, cannot form 
any atmoſpheric arrangement around other bo- 
dies: from all of which, when accumulated in, 
or upon them, it ſeems to flow of, according to 
the laws of fluidity, ſeeking to reflore itſelf to an 
equilibrium. 


It 


It 


It evidently. differs therefore, from æther and 
phlogiſton in their ſimple ſtates, or in their ſtates 
of excitement around bodies producing the phe- 
nomena of coheſion, electricity, or magnetiſm 4 
it can therefore be neither one nor the other, of them, 
ugly; but, there can be no doubt that it is campo- 
ſed of the bibo; as is evident, both from mabets 
and analyſis, 


The eearic fluids are phlogiſton and ether, in 
certain ſtates of excitement; which, when they 
unite, form fire ; as is evident from their melting 
metals, firing gunpowder, &c. 


8 ere | when, ignited in nee ain 
produce fire ; at the ſame time that they loſe their 
pblogiſton, and the pure air its ether; therefore, 
the pblogiſton and ether uniting, form fire. 


in .calces, compoſed of earth and acid, 
when \ſeparated by the interpoſition of fire, ſo far 
from each other, as to be no longer attractive, or 


attracted, are capable of decompy/ing that fire itſelf; 
a the 
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the earth will attract its phlogifon and acquire its 
metallic ſtate; and the acid will combine with its 
ether and form pure air. 


Fire therefore, is evidently a compoſition of 
ether and phlogiſton, combined to ſaturation, or 
nearly ſo; in conſequence of which, each fluid 
loſes its general properties of attraction to certain 
kinds of matter, and of atmoſpheric arrangement 
in conlequence of that attraction to bodies; and 
the degree of their attraction and activity, is equal 
to the degree of their excitement, when they com- 
bine with each other; therefore, when æther and 


pPhlogiſton are ſeparated from their reſpective ba- 


ſes, by means of heat, and in that ſtate combine, 
they will ſtill retain that degree of activity, and 
form fire. 0 


But the degree of excitement of each, will ina 
great meaſure depend upon the force with which 


jt was combined with its reſpective baſe: excite- 


ment being always proportionate to attraction ; 
but the phlegiſlon united to certain bodies, fo as to 
render them inflammable, is in general, ſo ſtrong- 


1 
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ly excited, as to attract thoſe particles together in 
a ſolid form, while the æther ſurrounding” the acidi- 
fying particles in the form of pure air, is but Jon 
ly combined, and conſequently moderately excited; 
therefore, *tis natural to ſuppoſe, that when "hat 
phlogiſton combines with this æther, it will be more 
excited than the æther is; but, being forced to ſe- 
parate from its earthy baſe, by the acid of the 
pure air attracting it, it muſt of neceſſity unite 
with the æiber, and that union will produce fire, 
a compound of ether and phlogiffon; in which ſtate 
of union, however, the phlogiſton appears to be 9 
excited, and nb moſt ative, 4 


In conſequence of this greater excitement of the 
phlogifton, it will manifeſt its ſuperior power, and 
have a greater degree of attraction to thoſe ſubſtan- 
ces which contain ber, either ſimple or compound, 
than to thoſe chiefly compoſed with phlogifton; with 
ſuch kind of ſubſtances therefore, it will form a 
ſlight union, ſo as to be detained in their interſtices, 
in a combined or quie/cent fate; but with ſubſtan. 
ces * Wee or more phlogiſton 
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than æther, it cannot combine, and will therefore 
flow through them /imply as a fluid. 


Pure air therefore, being compoſed chiefly of 
ether, widely extended in an atmoſpherig ſtate 
around its centres of the acidifying principle, will 
frrongly attra#t fire, on account of the Superior acli- 
vit of its pblogiffon, which it will retain in a quieſ- 
cent fate, in its interſtices, or between its parti- 
cles; but inflammable air, will not attract and re- 
tain it; becauſe, its aeriform ſtate depends upon 
atmoſpheres of phlogiſton ſurrounding the 
earthy particles as centres; therefore, the quantity 


of fire attracted by a certain meaſure of pure air, 
will greatly exceed the quantity flowing through an 


equal meaſure of inflammable air. . 


In like manner, a metal containing phlogiſton, 
will not attract the fire flowing through its inter- 
ſtices, ſo as to fix or accumulate it: but if that me- 
tal, by caleination, be deprived of its phlogiſton, 
and in its place attracts the acidifying principle, 
the calx formed by that combination, vill attract 


the phlogiſton, and conſequently fix a ſmall quan- 
tity 
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tity of the fire, which it in part compoſes ; be- 
cauſe, the acidifying principle in its acid ftate, 
hath an atmoſphere of æther of ſmall extent, and 
there fore ne more active. : 


"The ſuperior activity of phlogiſton, when com- 
bined with ther fo as to form fire, appears high- 
ly probable, and readily accounts for the different 
capacities of different kinds of ſubſtances, for con- 
taining heat; a ſolid or fluid, containing much æ- 
ther, will attract and fix a certain proportion of 
fire: but a body containing much pblagiſton, will 
not attract or retain it: therefore, it flows from it 
on one ſide as faſt as it is thrown in on the other; 


if any ſolid or fluid containing a leſs quantity, be 


near to receive it, 


Pure air, on account of the ether in a great 
meaſure compoſing it, contains, or attracts and 
detains a conſiderable quantity of fire. If a piece 
of phoſphorus, containing much pblagiſton, be put 
into a certain meaſure of it, the phlogiſton of the 
phoſphorus will attract and combine with that æ- 

ther, 
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ther, and eſcape in the form of light and fire: by 
which combination, its acid baſe will be depoſited, 
and the /mall quantity of fire, combined with its 
ætherial atmoſpheres, now in a great meaſure loſt, 
will be diſengaged and become /en/ible alſo ;-except- 
ing that ſmall part of it, attracted and detained 
by the acid, | 


The e the quantity of fire contained in a cer- 
tain meaſure of pure air, the greater the quantity 
of heat it will produce by combuſtion with in- 
flammable ſubſtances; becauſe, the ether will be 
lefs rarified or expanded; and conſequently, a cer- 
tain meaſure of pure air, will contain a greater 
quantity of i, capable of combining with a greater 
quantity of phlog;for, and producing more fire, than 
when rarified by a greater quantity of heat. 


Fire is never chemically produced, but when 
æther and phlogiſton have an opportunity of com- 
bining together, and ſeparating from their reſpec- 
tive ſubſtances; therefore, an inflammable ſub- 
ſtance, ignited in pure air, can only produce fire 

by 
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by decompoſing each other ; when the phlogifton of the 
ſubſtance, combines with the eber of the air, and 


forms light or fire: and the acid of the air, unites 
with the earth of the inflammable body; and that 
this is in reality the caſe, not only the diſappear- 
ance of the phlogiſton of the inflammable body, 
and the ther of the air, when fire is produced, 


proves, but likewiſe, the decompo/ition- of. fire Hel 


by certain metallic calces, where it evidently af- 
fords pblogiſton to the earth of the metal, and re- 
vives it: and at the ſame time, ſupplies the acid 
with ether, and converts it into pure air. 


Fire is therefore evidently compoſed of æther 
and phlogiſton, combined with each other in a 
ſtate of great excitement; in which ſtate they 
were ſeparated trom the ſubſtances with which 
they were previouſly combined; but it ſeems, that 
the pblogiſlon entering into the compoſition of fire, 
is rather more excited and acitve than the æther is. 
Perhaps the nature and properties of fire, depend 
upon the phlogiſton being more excited than the 
ether with which it is compoſed; and when 

æther 
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æther and phlogiſton combine, each being equally 
exciled, they ſo perfectly counteract each other, as 
to produce no ſenſible effects; but, when the ether 
is more excited, than the phlogiſton, they then by 
uniting, form light. | bz 
However, fire is evidently a fluid, compoſed 
of ether and phlogiſton, intimately united: 
where the phlogiſton appears to be moſt active, or 
moſt abundant: but yet, they are ſo cloſely com- 
bined, and mutually ſaturated, that they deſtroy 
cach others elaſticity, or arrangement, and become 
a compound fluid, poſſeſſed of properties peculiar 
to itſelf; and thoſe principles are never decompo- 
fed, or ſeparated from each other, ſo as to form 
chemical combinations with earth, or acids, but 
when the quantity of fire is ſo great, and violent, 
as to deſiroy the power of union, between the ear- 
" tby and acidifying particles compoſing a body; in 
which caſe, thoſe particles will ſeize upon the fire 
itſelf: the earth will exert its power of attraction 
upon the pblagiſton, and the acid upon the ether, 
and form two new compounds. 


Fire 
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Fire then is an active fluid, whoſe properties as 
a compound of the two active principles, are very 


ſimilar to thoſe of water, a compound of the two 


fixed principles. Water hath a very general at- 
traction to bodies: ſo hath fire. Water hath fo 
ſtrong an affinity with many kinds of ſolid or more 
fixed ſubſtances, as to overpower their attraction 
of coheſion, and remove their component parti. 
cles at a diſtance from each other, by inſinuating 
itſelf between thoſe particles; but when the wa- 
ter is evaporated, the particles are left unaltered 
in their natures or properties. Juſt ſo it is with 
fire, with reſpect to the azmy/pheres of active fluids, 
eſſential to the principles of which bodies are com.. 
poſed, or connecting thoſe principles together; 
for fire hath a general attraction to active particles 
of either kind, and when either of thoſe are arrange- 
ed around fixed principles in either a ſimple or 
compound ſtate, ſo as to form acids, earths, alka- 
lis, neutral compounds, metals, or any other kind 
of ſubſtances: thoſe eſſential or connecting at- 
moſpheres of whichſoever kind, are attracted by 
this active compound; and if it be preſent in ſut- 

ficient 
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ficient quantity, thoſe atmoſpheres are as it were 
diſſolved by it, becauſe it inſinuates its particles 


into every interſtice, and even between every particle 


compoſing them ; in conſequence of which, they 
become more extended, the bulk of the body 1s 
increaſed, the attraction of thoſe atmoſpheres to 
their fixed centres, are proportionately weakened, 
and indeed according to the quantity of fire inſi- 
nuating itſelf between the particles forming thoſe 
atmoſpheres, ſolid bodies may be rendered fluid, 
and fluids expanded into vapour; but ſo ſoon as 
the particles thus ſeparated by the diſſolving or 
interpoſing fire, are deprived of that fire, by ſuf 
fering it to eſcape, they return to the ſtate, and 
acquire the propertics they poſſeſſed, before they 
were heated, 


Indeed, Water and Fire ſeem to be the two 
grand ſolvents, and chief agents in nature; water 
being chiefly compoſed of the 7wwo fixed principles, 
hath its attraction, or exerts its diſſolving powers 
chiefly upon them; while fire, being a compound 
of the .π ]. ate principles, ſhews its attractive 

power 
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power upon thoſe active particles, by inſinuating 
itſelf between them, ſo as to weaken their con- 
nection and increaſe their extent. 


Both water and fire enter into the compoſition 
of moſt bodies, in a greater or leſs degree, or 
quantity; in which ſtate, their peculiar proper- 
ties do not appear; but if thoſe bodies be decom- 
poſed, or their particles approximated, the wa- 
ter, or fire, or both may become evident, 


Though fire hath a kind of diſſolving power, 
upon atmoſpheres of either kind of active parti. 
cles, the ſame as water hath with reſpect to acids 
and alkalis, yet it ſeems to be moſt attracted by 
ether, or etherial compounds, which have an af. 
ſinity with it, and a power of combining with a 
certain, proportion of it, ſo as to keep it in a /a- 
tent fate, or in fact, combined with thoſe ætherial 
atmoſpheres: ſo acids, or compounds containing 
much acid, have a ſtrong affinity with water, 
which they take into their compoſition, in a la- 
tent ſtate; and which by decompoſition, or con- 

| centration 
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centration by heat, may be rendered evident; in 
the ſame manner, as fire may become ſenſible by 
condenſing or altering the ſtate of a body detain- 
ing it, toa more ſolid form. 


f 


Mater may be decompoſed by certain bodies, as 
for inſtance by iron: the earth of the iron attract- 
ing its acidifying particles, and forming a calx, or 
ſlag, while the earthy principle of the water, com- 
bines with the diſengaged phlogiſton of the iron, 
and becomes flammable air; in like manner, fire 
may be decompoſed by the calx of mercury for in- 
ſtance, the earth of the calx attracting its phlo. 
giſton, and becoming mercury, and the acid 
diſengaged from that earth, combining with its 
Ether, and forming pure air. And an earth and 
acid in certain ſlates, combining together, as in- 
variably produce water: as ether and phlogi/ton, 
when ſufficiently excited, by uniting form fire. 


Fire therefore, is evidently compoſed of ether 
and pblogiſton, in a ſtate of ſlrong excitement; and 
is a compound fluid, having a general attraclion to 
thoſe principles in an atmoſpheric ſtate: and a 
peculiar 
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peculiar attraction to e/berial compounds, with 
which it can ſo far enter into combination, as to 
lee its active properties, and become latent, or inac- 
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SECTION AI. 


On Light. 


IGHT is an elaſtic fluid, whoſe general 
properties of refraction, reflection, &c. are 
well known to all philoſophers. 


It is evidently of different kinds, or compoſed 
df particles ſimilar to each other in ſubtilty, elaſ- 
| ticity, 
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ticity, velocity, &c. but when ſeparate producing 
different ſenſations, or ideas of colour different 
from each other; and the different kinds compo- 
ſing a beam of ſolar light are ſeven, (or perhaps 
but three;) which, when ſeparated, and in that 
ſingle or undombined ſtate, falling upon the re- 
ticular expanſion of the optic nerve, produce the 
ſeven different perceptions or ideas, — are 
called the ſeven n. colours. 


Light is dint e of ether and phlo- 
giſton, becauſe, it is almoſt always produced when 
inflammable ſubſtances loſe their  phlogifon, by 
combuſtion in pure air, which by that ſame pro- 
ceſs, loſes its elaſtic principle, its tber; there- 
fore, the phlogiſton and ether uniting, eſcape in 


the form of fire, accompanied with ib. 


And the ſame is fully proved, by metallic cal- 
ces acquiring pblogiſton, by being expoſed to the 
folar light; and at the ſame time, the diſengaged 
ether of the light, forming pure air by uniting 
with the acidifying principle, diſplaced from the 

: calx 
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calx by its acquiſition of phlogiſton, and becom- 

ing a metal. And indeed, ſo many circumſtan- 

ces tend to prove it, and ſo much hath already 

been ſaid upon the ſubject, in different parts of 

this work, that I ſhall only mention chir one ad- 
ditional n 


b ms „„ 

compoſe it, and retain and fix its phlagiſton, at the 
ſame time, that the her the other part of light, 
is thrown off as uſeleſs or excrementitious ; it 
therefore combines with the acid particles in the 
fluids of the vegetable, and is expelled in the form 
of pure air. | | ; 


Light is very different from either æther, or 
phlogiſton ſingly; becauſe, being compoſed of 
both, their peculiar attractions, and arrangements, 
counteract each other; and it will therefore nei- 
ther form atmoſpheres around bodies, nor enter 
into chemical union, unleſs it be decompo/ed. 


It differs from fire, though compoſed of the 
fame principles, as being much more elaſtic, and 
ſubject 


B. - 
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ſubject to refraction and reflection, according * 
nnn We N 


However: fire when rapidly flowing off from 
the ſurface of any body, in which it is greatly ac- 
cumulated, is par/ly changed into light, and light 
when thrown in a condenſed ſtate, upon a body 
which reſiſts its motion, and refuſes it a ready 
paſſage * its pores, becomes par/ly Os cp: 
into fre, 


Fire and light therefore, are evidently compoſed 
of the ſame principles, æther and phlogiſton; but 
having different properties, thoſe principles muſt 
be in different ſtates of combination; in ane fate 
exciting the ſenſation of heat, and poſſeſſing thoſe 
properties which we attribute to fire: and in the 
other, producing the ſenſation of colours, lights 
and ſhades, and all the phenomena of light. 


Though æther and phlogiſton, when in that 


ſtate of combination which we call light, de- 


ſtroy each others peculiar affinities to other bodies, 
and arrangement, ſo as to form a fluid almoſt 
FAQ 23; without 
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any chemical affinities, yet it appears, that the 
ether is the moſt excited and ative of the two; be- 
cauſe light will paſs readily through bodies chiefly 
compoſed of æther or acid: but to bodies contain. 
ing much earth or phlogiſton, it ſeems to have fo 
great an affinity, that it will not eaſily leave them: 
and therefore, in paſſing through them, it 49% ſo 
much of its force and elaſticity, as to be incapable 
of exciting the perceptions or ideas of light, and 


in general is charged into fire, and gives the ſen- 


ſation of heat, for moſt earthy bodies, and inflam- 
mable ſubſtances, are opaque and become heated by 
expoſure to light. 


It appears therefore, when æther and phlogiſ- 
ton combine and form fire, that the phlogifon. is 
moſt excited; but when they form /ight, the ether 
is the moſt afive; and when by any circumſtance, 
they ſuffer a conſiderable change in their mode of 
combination, they may be converted from one fate 


. to the other; and when expoſed to each others ac- 
tion, in the two different ſtates, they may coun- 


teract and deſtroy each other, as we evidently ſer 
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is the caſe, when the-light of the ſun falls upon a 
fire, the ſuperior activity of the ether in the light, 
counteracts the greater excitement of the*phlogifon 
of the fire, by which they deſtroy. each other: the 
fire becomes dull, and is at length extinguiſhed. 


But ſince light is compoſed of ther and phlo- 


giſton, how does it happen, that different parti. 


cles of it, are poſſeſſed of different properties, and 
produce different ſenſations or ideas of colour? 
It muſt be owing to different particles of the ether, 
having different degrees of excitement : or, to the dif- 


| ferent proportions of phlogiſton combined with 


that ether. 2 


If glaſs contains no phlogiſton, but as I have be 
fore mentioned, be chiefly compoſed of acidifying 
particles firmly united by a ſmall proportion of 


Ether, or with a ſmall quantity of earth, it will 


follow, that the vialet rays of light, being more re 


more phlogifton, or ether leſ active, than the red 


rays do; as being more impeded, or drawn afide, 


in 
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in their paſſage through the phlogiſtic atmoſphere 
attracted to the ſurface of the priſm. | 
| | | 


Por if glaſs be chiefly compoſed of acid and 
zther, it will naturally attra& the circumambient 
pblogiſton, like an atmoſphere, to its ſurface; and 
this phlogiſton will attract the active ether of light ; 
but, as they, cannot combine, the motion of the 
particles of light will carry them forwards; which 
accounts for the transparency of glaſs, which 
tranſmits light without reflecting it. 


But, inflammable ſubſtances, gold for inſtance, 
being compoſed of earth and phlogiſtop, will na- 
turally attract to its ſurface the ſurrounding ether, 
every where preſent, and that ether will repel every 
particle of light, whoſe æther is in a ſtate of ex- 
citement imilar to itſelf; gold therefore attracts to 
its ſurface an atmoſphere of ether, which is exci- 
ted by that attraction to a cerlain degree: if a beam 
of light falls upon this, the ether of the yellow rays, 
being juft as much excited more than its phlogiſton, 
_ as the tber ſurrounding the gold is, will be repelled 

: or 
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or reflected, and give the perception or idea of a 


yellow colour, in different degrees of light and | 


ſnade, acebrding to the form of the ſurface expo- 
fed. +; 


But thoſe rays, whoſe ether is either __ or 


leſs excited, than the æther attracted: to the ſurface 
of the gold, will only be partly and weakly reflect 


ed; part ofthem having perhaps evena ſlight attrac- 
tion of arrangement, to that more or leſs excited æ- 
therial atmoſphere of the gold, will therefore 235 
through it, to the gold itſelf; where, being attrac- 
ted by its phlogiſton, they will loſe their velocity, 


and the peculiar excitement of their æiber, upon 
which the properties of light depend; and bart 


ether, will then combine with the phlogifton accom- 


panying it, now equally active, as itſelf, or per- 
haps more ſo; and by that new mode of combina- 


tion, they will form fire. 


'Tis evident therefore, that no particles of light 


will be repelled, or reflected with their full force, 


or velocity, but thoſe whoſe ether is in a /imilar 
ſtate of excitement, and equally attracted by /beir 
6 oor 
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own pblggiſton, as the etherial atmoſphere of the 
metal is, with reſpect to the phlogi/ton entering in- 
to the compoſition of that metal, in which caſe they 
cannot unite, or penetrate each other; therefore, 
thoſe particles of light will be repelled by their ve- 
locity and elaſticity, while the. other particles will 
be. ſlightly refleFea, or partly retained, and being 
' promiſcuouſly and violently mixed together, will 
loſe their elaſticity and form fire, and give the 
ſenſation of hear inſtead of light. 


Since then the violet rays are the moſt, and the 
red the leaſt refracted by glaſs, it appears, that 
the violet rays, or particles of light, contain ether 
in the leaſt active ſtate, and the red rays have 
their æther in the moſt excited ſtate; conſequent- 
ly, as excitement is inverſely proportionate to the 
quantity, or extent of atmoſphere, it muſt follow, 
that particles of light giving the idea or percep- 
tion of a violet colour, are compoſed of phlogiſton, 
with a /arge atmoſphere of æther: and red rays, of 
phlogiſton, with a /ma!l and more excited atmoſ- 
phere of #/ber; and the intermediate rays of the 
ſpectrum, have their æther more or leſs excited, 

or 
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or extenſive, as they approach, or recede from 
thoſe extremities of the ſpectrum, of ſeparated 

Lead in its native ſtate, contains much phlo.. 
giſton; that quantity of phlogiſton being confl- 
derable, and layely united to the earthy baſe of the 
lead, will be but fightly excited; and in conſe. 
quence of that, will attract an atmoſphere of ether 
to its ſurface, which will be lightly excited alſo; | 


uhen therefore, rays of light fall upon the lead, 


the ether of the blue rays being hut flightly exci- 
ted, and in a ſimilar ſtate with the ether ſurround. 
ing the lead, will be forcibly refeSed; but the other 
rays, green, yellow, orange and red, having ether 
in a more excited ſtate, and more attractive to 
phlogiſton, will only be partially and weakly re- 
fieted; while the other part paſſing through the 


_ atmoſphere on its ſurſace, will enter into the fub- 


ſtance of the lead; where, they will loſe their pro- 
perties of light; and becoming fire, will heat the 
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But if lead be deprived of part of its phlogiſton, 
by calcination for inſtance, ſo as to form minium, 
that remaining phlogiſton will be ſmall in quanti- 
ty, cloſely combined, and much excited; conſe.. 


_ quently, it will attract ſurrounding &tber with 
more force, than in its metallic ſtate; whith &. 
ther will therefore become more excited; in this 
ſtate it will repel the red rays, becauſe, their æther 


is in a ſimilar ſtate of frog excitement ;z but the 
other rays will be partly reflected with little veloci- 
ty, and partly attracted, and condenſed in the lead 
ſo as to form fire. 


Lead when it contains its full quantity of phlogi/= 
ton, is of a bluiſh white colour: when deprived by 


; calcination of part of it, it becomes greeniſb; when 


more calcined, yellow : then orange, and laſt of all 
red, therefore, the more phlogiſion it contains, the 
nearer it approaches the violet colour: and the more 
it is deprived of that phlogiſton, the nearer it gra- 
dually approaches, the other end of the natural 
ſcale of colours, till at laſt it becomes of a beauti- 
ful red. 
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The kind of rays of light reflected, depends 
therefore upon the quantity of phlogiſton, whoſe 
excitement, is #xver/ely proportionate to that 
quantity: and the quantity of æther naturally 
ſurrounding the ſurface of that lead, will be exci- 
ted always in proportion to the excitement of that 


phlogiſton; therefore, as the ether forming differ- | 


ent particles of light, is in different flates of excite- 


ment, being the leaft excited in the violet rays, and 


proportionately more and more ſo to the red, tis 
evident, that the more the lead is deprived of its 
phlogiſton, the more will the remainder be exci- 
ted, and with it the ſurrounding ether: and that 
ether, being repulſive to particles of light in the 


fame ſtate of excitement from phlogiſton, as itſelf, 


will repel firſt one kind of light, and then another, 


in progreſſion; at firſt when little excited, it will 


reflect the blue rays: when more excited, the 
green, or yellow: and when at laſt the phlogiſton 
of the lead is much diminiſhed, and much excited, 
its ſurrounding ether will be in the /ame violent tate 
of excitement as the er of the red rays are; and 
conſequently, the red rays alone will be reflected 
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with their ful! forre, or degree of vobeih, upon 
which their power of exciting the ſenfation of co. 
lour, in a great meafure depends. / 


Gold, as before mentioned, reflects mdſt forci- 
bly the yellow rays; becauſe its ætherial atmoſ- 


phere, is in a ſimilar ſtate of excitement, with the 
ether of the particles of light, forming the yellow 


rays: therefore, they will be repelled with their full 
force. But the other rays having their ether more 
or leſs excited, will not be ſo fully ated upon by 
the ztherial atmoſphere of the gold, therefore, they 
will in part, paſs through that atmoſphere, and be 
attracted into the gold, ſo as to form fire; and part 
ly be repelled, but withdiminiſhed force, producing 
a faintiſþ white, if the yellow rays be intercepted; 
but if they be not, the force with which thoſe 
others are reflected, being much diminiſhed, they will 


not injure the more powerful effect of the completely 


reflected yellow rays ; which, will therefore produce 
the ſenſalion of a yellow colour. 


The ſolar rays, undoubtedly contain all the dif- 


erent kinds of particles of light. Theſe com- 


pound 


8 
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pound rays, or beams, when entire, give the ſen- 
ſation of whi/exe/s; therefore, every thing which 
appears white, reflects all kinds e or 
W 149 | 5 | 


A den red, muſt evidently reflect 
the red rays: but, it will likewiſe appear blue, 
green, or yellow, if thoſe kinds of rays be thrown 
ſingly upon it; which ſhews, that a body may ap- 
pear red, though it reflects rays of every other co- 
lour, as well as the red ones; and the reaſon muſt 
be, that the red rays are more perfectly and ramplete 


ly reflected, than thoſe of any other kind; conſe. 


quently, their velocity and ſuperior activity will pro 


duce fo ftrong an excitement of the optic nerve, as 


to render it incapable of perceiving the weaker in- 
pulſes of the other kinds, partially reflected, and 


' with diminiſhed velocity. 


Bodies containing 0 phlagifon, ſuch as glaſs, 
vitrifiable fubſtances, and many kinds of falts, 
give 20 particular colour: but readily tranſmit 
through them rays of light of every kind; ſuch 

kind 
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kinds of ſubſtances, certainly contain the acidify- 
ing principle with ætber, and that ether may be 
naturally ſuppoſed to have a peculiar attrafion to 
the pblogiſton univerſally preſent, rather than to 
ther; as appears evident from glaſs, which when 
rubbed, excites an atmoſphere of phlogiſton to 
become electric; therefore we may ſuppoſe, that 


' theſe kinds'of ſubſtances have an attraction to 


pblogiſton in their natural ſtate, which is gently ex- 
cited, and attracted to their ſurfaces. 


| Therays of folar light, falling obliquely upon 
this phlogiſton, as in experiments with the 


_ priſm, are all readily tranſmitted through it, 


and through the glaſs itſelf; which ſhews, that 
thoſe rays of light have their ether in a more ative 
fate, than their phlogi/ion ; becauſe, they are 107 
reflected, but readily tranſmitted ; and as /ome of 
thoſe rays are more refratted, or bent ſrom their di- 
rect courſe, than others, it proves, that ſome of them 
have heir ether more excited, than others. Per- 
haps the more excited the ether, the leſs will it be 


drawn from its direct courſe through that phlo- 
| giſtic 


SET 
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giſtic atmoſphere of the priſm, as being of le/rex-. 
tent, and leſs reſiſted, as is the "cafe with the r 
rays; and the leſs excited and more extenſtve the 
ther of a particle of light, the more will it be uf 
fefted and detained by the ſlightly excited phlogiſ- 
tic atmoſphere, and be drawn ſo much the more from 
its direct courſe, or be ſo:much the more: fc 
as is the cafe with the violet aer. 


If light then is compoſed of phlogiſion, and 
ether in a more active ſtate than that phlogiſton, 
and ſome rays have their æther more excited than 
others, tis evident, that pblogiſtic ſubſtances; at- 
tracting the circumambient ether to their ſurfaces; 
will reſecs thoſe rays, more or leſs perfectly. If 
all the rays are reflected, the body will appear 
white; but if one kind of rays be mort perfectiy or 

forcibly reflected than the others, the body will ap- 
pear to be of that colour, which thoſe be re- 
flected rays naturally excite. 


It appears therefore, that every body wbich re- 
flects rays exciting the idea of one certain colour, 
| bath 
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hath its therial atmoſphere in the ame degree of er- 
citement; as the ether compoſing that kind of rays 
hath ;. in.conſequence of which, they are reflected 
perfil, and with their full velocity; but thoſe 
ſubſtances, reflecting na certain kind of wavy, have 
their ætherial atmoſpheres in a ſtate of excitement, 


. ferent from the degree of excitement, of the 
. ether compoſing any particle, of any of the different 


kinds of light. 


[Thoſe rays of light which are imperfely and 
partially reflected, : will perily paſs through the 
ætherial atmoſphere, into the body itſelf, where, 
meeting with the phlogiſton partly compoſing it. 
they will be detarned, and mixed together, ſo as to 
laſe their velocity, and properties, as {ight ; in con- 
ſequence of which, they will combine in a differ- 
ent manner, and form fire, as before intimated. 


Colouring particles of phlogiſtic matter, /4/- 
pended in tranſparent liquids, will act in a ſimilar 


manner: only inſtead of thoſe particles of light, 


whoſe =ther is in a fimilar ſtate of excitement 
| with 
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with that ſurrounding them, being ſlected by them, 
them, through the liquid in which they float, and 
by which they are eaſily tranſmitted; ſo that the 
colour $ranſmitted, is that, which is excited by 20e 
rays, expelled by the phlogiſtic or colouring parti- 
cles; and hat light, or colour, may be reflected 
through the liquor, by any proper ſurface on the 
further fide, ſo as to give the idea of light, or co- 
lour reflected by the colouring particles them- 
ſelves * | | 


Bodies of a loge texture containing a ſupera- 
bundance of phlogiſton, and that ſo little excited, 
as to have no power of attracting a ſufficiently 
denſe ætherial atmoſphere around its particles, 
attract and fix rays of light of every kind on ac- 
count of their æther; which rays, being confuſed- 
ly and forcibly mixed together, in the irregular 
vacuities of the ſubftance, will form fire; and no 
part of them being reflected, the matter appears 
black, 
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But thoſe ſubſtances, of an irregular or loge 
compoſition, and containing æther in a denſe 
ſtate, or in a ſtate of eycitement different from, 
or greater than that of the ether compoſing any 
of the rays of light, will repel or reflect thoſe rays 
of every kind, and produce the 22 of a 
zobute colour. 


That bodies of all kinds, bane an Je: bg to 


the ther, or phlogiſton naturally preſent; one or 


other of which, they always excite in ſome degree 
or other, to ſurround them in an atmoſpheric 
form, in their natural or common ftate, is un- 
doubtedly a fact; for rays of light we ſee, are act- 
ed upon, at a conſiderable diftance from the body 
by whoſe atmoſphere they are attracted. | 


But, as a full proof, that bodies do attract at- 
moſpheres around them, to a conſiderable extent: 
and that pbiegiſtic ſubſtances have an atmoſphere of 
a con{rary nature, or kind, to what glaſs or ethe- 
rial ſubſtances have: and conſequently, that moſt 
probably a phlogiſtic ſubſtance attracts an ætheri- 
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al atmoſphere, and an ætherial body a phlogiſtic 
one: I need only mention the experiment of ex- 
poſing glaſs, and metal to air when depoſiting 


. - dew. The / etherial atmoſphere ſurrounding the 


metal, repels, or drives away the water in that at- 
moſpheric ſtate of vapour, ſo that not a particle 
of it can fall within that atmoſphere, or upon the 
metal: while the phlogi/iic atmoſphere, attracted to 
the ſurface of g/aſs, attracts thoſe particles of wa- 
ter in their atmoſpheric ſtate, and condenſes them 

upon its On in the ſtate of det or . 0 
This mode of i the add that certain 
bodies reflect rays of one colour, more forcibly or 
evidently than others of a different kind, 1s only 
offer'd as a conjeZure; all that I at preſent inſiſt 
upon is, that Jig is compoſed of the two active flu- 
ids, ether and pblagiſton: that it is produced when 
in cerlain circumſtances they unite: that in other cir- 
cumſtances, it is capable of being decompoſed, and 
giving pblogiſton to certain earthy ſubſtances, and 
ether to the acidifying principle: and that when 
condenſed, and forcibly crowded in certain bodies, 
| K k 2 not 
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not capable of tranſmitting ity nnn 
and evidently heats the e body. 


Haring now given an ee of the ole. 
ments, or firſt principles of nature, and the laws 
by which they act or are governed, and examined 
then, in the different ſtates of excitement, in 
which they can exiſt /inply: as well as in their /im- 
pler ſtates of combination: I ſhall next conſider, that 
other very common ſtate of their exiſtence, where, 
the four principles are mutually ſaturated with each 
otber, ſo as to form that ineſtimable neutral com- 


pound, Water. 
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SECTION xn. 


On Mater. 


WATER is a ſimple neutral fluid, which 

in different degrees of heat, is capable of 
aſſuming different appearances, and degrees of ſo. 
lidity. If the quantity of heat be diminiſhed to 
322, or below that, of Fahrenheit, its particles at- 
tract each other, in a certain mode of arrange- 


254 ON WATER. 
ment, and in ſo forcible a manner as to become a 
ſolid body, which is called Ice, but if the heat be 
increaſed to 2129. or upwards, its particles then 
become repulſive, and expand with great force 
into the ſtate of Vapour. | 


Water is evidently material, and even manzſeſt- 
ly compoſed of the more fixed principles; yet, it 
is neither acid nor alkaline: conſequently, it muſt - 
be formed of acidifying particles, united with 


the eariby ps. 


When the earthy and acidifying particles come 
into contact, they ſtrongly attract each other, and 
form a ſolid ponderous compound, ſuch as glaſs; 
but glaſs is more ſolid and ponderous, and leſs 
fuſible than ice: and requires a much more vio- 
lent degree of heat to render it fluid, or evaporate 
it, than ice does: therefore tis natural to * 
that the wo fixed principles compoſing walter, are 
each accompanied with the a&ive principle to which 
it hath an affinity, excited to ſurround it to a cer- 
tain extent: but not ſufficient to give it ſo complete 
an a/mo/phere, as to render it acriform, 

Ice 


c 
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Ice will therefore be compoſed of particles: uf 
the earthy principle, ſurrounded, by mall amo- 
ſpheres of phlogiffon, conſequently in an active ſtate; 
united to, and conſolidated by particles of the 
acidifying principle, ſurrounded by atmoſplieres 
of - «ther, of a certain extent. and in an active 
ſtate; thoſe atmoſpheres firmly attracting, and 
ſaturating each other, ſo as 10 formi the: ſolid 

TRA NA lee. 2 1 u eins | 
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112 manta of fire An ct cothie ice, | ix will 
inſinuate itſelf into every interflice, between thoſe 
atmoſpheric lines of particles; and by its general 
altractiun to the active particles of either kind, 
when in an atmoſpheric ſtate, it will inſinuate it- 
ſelf belteen thoſe particles themſelves, forming thoſe 
atmoſpheric lines; in conſequence of which, the 
peculiar attraction by which one compound particle, 
was arranged and attracted to the contiguous par- 
ticles, ſo as to form a /olid, will be weakened: and 
thoſe reſpective atmoſpheres ſo extended, as to 
readily admit a freedom of motion among thoſe 
compound particles; ſo that they may be moved 

| in 
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in any direction, by che ſlighteſt force. Ia this 


feof dic No Ep at, Ur 


eee ay ffs te cd cd it 
will inſinuate itſelf ſo copioyly berween every ative 
particle, as to increaſe their atmoſpheric extent to 
a great diftance from their reſpective centres; in 
conſequence of which, their attraction to thoſe 
centres will be greatly weakened, and therefore the 
attraction between the earthy and acidifying prin. 
ciples muſt be very much diminiſhed ; ſo that each 
fixed principle, will be ſurrounded with atmo- 
ſpheres, ſo extended, by the particles of fre taken 
into arrangement, and inſinuated between the lines 


of active particles forming thoſe atmoſpheres, that 


they will be in an aeriform flate, or that of vapour; 
each particle on account of its widely extended am- 
pheres, keeping every other at a conſiderable diftance : 
and having little attraction. of union to particles of 


the oppoſite kind, becauſe the natural excitement 


of thoſe atmoſpheres are weakened, in proportion 


as they are removed from their reſpective exciting 


centres. At the ſame time, thoſe particles of fire, 
by 
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by entering into combination with thoſe atmoſ- 
pheric particles, 49%, in a great meaſure, their 
peculiar properties as fire, and only reſume them, 
io as to manifeſt their heating power, when they 
leave that combination, to enter into bodies poſſeſſ- 

ing a leſs quantity of them; in conſequence of 
which, thoſe atmoſpheres will again contract: 
and the fixed principles will gradually approach, 
ſo as to regain the ſtate of wa/er, and ice in pro- 
greſſion, as the igueous particles eſcape. 


To explain the ſubject ſtill further, by a compa- 
riſon, the fixed principles, being compoled of fixed 
particles of matter, ſurrounded by inſeparabie at- 
moſpheres of one, or other of the ave principles, 
capable of giving atmey/pheric arrangement to ade 
particles of the oppy/ite kind, may be compared to 
particles of iron giving magnetic excitement, to one 
or other of the active principles. The earthy prid- 
ciple, with a na atmoſphere of phlogiſion, will 
reſemble the magnetic pole, pointing to the /outh; 
and the acidifying principle, with an atmoſphere of 
ether, will be like the magnetic pole pointing to 
the north. A particle of water therefore, being 

L compoſed 
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compoſed of a particle of the earthy. principle, 
ſurrounded by ſome phlogiſton, combined with 
an acidifying particle, exciting a ſmall atmoſphere 
of xther, will reſemble a magnetic needle: the 
earthy particle being the ſouth, and the acidifying 
particle the north end of that compound particle 
'of water. Ifanother particle of water, be brought 
near to the former, the earthy particle of each, 
will attract the acidifying particle of the other, by 
which, they will therefore be firmly attracted toge- 
ther, and arranged in an inverted poſition with re- 
ſpect to each other; the ſame as the ſouth pole of 
one magnetic needle, will attract and forcibly 
hold in contact, the north end of another. In 
this ſtate, the needles will reſemble ice: the oppo- 
ſite poles being firmly united, and peculiarly ar- 
ranged, to each other. 


If thoſe two particles of ice, be /eparated, or 
Puſhed to a diſtance from each other, by the in- 
terpoſition of particles of fire, they will reſemble 
the two magnetic needles, when forcibly ſeparated 
to a ſmall diftance; in which ſtate, their mutual 
attraction being weakened by diſtance, they may 
: be 


4 
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be eaſily moved, but will ſtill attract eachother 
with evident force; ſo the particles of ice, now 
mutually attracting with diminiſhed force, are ca- 
pable of being eaſily moved, from their preſent 
ſituations with reſpect to each other; in which | 
ſtate, . form that fluid called Water. 


But were thoſe magnetic poles totally . 
from each other, by any interpoſing medium com- 
bining with their magnetic atmoſpheres, ſo as to 
extend them to ſuch a diſtance, as nearly to def 
their magnetic excitement: at the ſame time, that 
every mterflice was filled with the interpoſed medi- 
um: *tis evident, that they would be made to re- 
cede from each other, by the preſſure of that me- 
dium ſurrounding every pole, and have but little 
power of counteracting that ſeparating force, by 
the attraction of the oppoſite poles, in that ſtate 
of debility. So it is with the compound particles 
of water, when much fire is mixed with them; for 
the interpoſing fire, extends the atmoſpheres. of the 
two fixed principles: weakens their natural. extite- 
« ment, and — them nearly into diſtin? parti- 
. 12 cles, 
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cles, each ſurrounded by i its JETS atmyſpheres, 
extended and turgid with the particles of fire inter- 
poſed, and connected with thoſe atmoſphere: 
conſequence of which, each pariicle muſt be W 
to a diſtance, from every other, and the phlog fic fiery 
atmoſphere of the earthy particles, will have but /it/le 
tendency to unite, with the etherial atmoſpheres of the 
acidifying particles, as replete and /aturated with igne- 
ous particles as themſelves: therefore, the particles 
of the water, will expand into the ſtate of va- 


pour. 


Tis evident alſo, in this ſtate of vapour, where 
the fixed principles, compoſing water, are ſo /epa- 
rated, as to have ſcarcely any connection, that they 
may be readily decompoſed; which in fact may 
eaſily be affected, and is a proof of the n of 
the 2009; . propoſed. | 


For en iron is compoſed of * parti- 
cles, rendered metallic, and connected together 
by means of much phlog/fon. If this phlogiſton be 
extended, and its attraction to thoſe earthy parti- 

| cles 
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cles weakened by means of fire, and in that ſtate be 


expoſed to the action of water, in the violent ſtate 
of vapour, by means of fire diſuniting its compo- 


nent fixed principles, and rendering them aeriform, 


by combining with and extending their reſpective 
atmoſpheres of active particles, tis evident, that 
the phlogifton of the iron, will attract the etberial 
atmoſpheres of the acidifying particles compoſing 
the water, by which thoſe acidifying particles, will 
be drawn'into contac with the earthy particles of 
the iron, and aftracted by them: in conſequence 
of which, thoſe earthy particles will loſe their 
attraction, to their ↄblegiſton, which will be expand. 
ed and eagerly attraed by the eartby-particles of the 
water, now rendered powerfully aftrve, by loſing 
thoſe acidifying particles attracted by the earth of the 
iron, with which hey were before combined and 
ſaturated ; but now being entirely ſeparated from 
them, theſe earthy particles of the water, thus left 
with /mall, unjatisfied, and aclive atmoſpheres of phio= 
giſton, will eagerly altract into arrangement, the 


phlogifton diſplaced from the earth of the iron, fo as 


to ſurround themſelves with complete phlogiſtic 
atmoſpheres; 
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| atmoſpheres; by which they will acquire an aerjfum 
tate, and become poſſeſſed of thoſe properties, 
which diſtinguiſh them to be inflammable air. 


It appears therefore, that when violently heat- 
ed, the attraction of the earth of iron, to the acidi. 
Hing particles of water, in an adive ſtate, and of 
the car/b of water not ſaturated with phlogiſton, 
to the pblogiſton of iron, together, are Aronger, 
than the united attractions of the earth of iron to 
its pblagiſion, and of the earthy principle of water, 
to the acidifying principle: each fixed principle being 
in an adde ſtate, and, by means of fire, [eparated, 
ſo as of to be capable of my or ſatisfying 
each other. 7 


Heated iron therefore; expoſed to water in the 
ſtate of vapour, will attract the acidifying particles : 
of that water, and form a calx or ſlag; and at the 
fame time, will give its phlagiſton to the diſengaged 
active earthy parlicles of the water; which, attrac- 
ting that phlogiſton around them, will become 
acriorm, or poſſeſſed of complete atmoſpheres, 

ſo 
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ſo widely extended, as to be no longer evidently 
excited, or poſſeſſed of alkaline properties; in 
which ſtate, they are called inflammable air. 


Water FW is W of the acidifying 
principle, ſurrounded with a certain quantity of &- + 
tber, which ether is in that ſtate of excitement, \ 
which is called acid, being ſtrongly attractive, ei- 
ther to phlogiſton in a ſimilar ſtate, or to diſenga» 
ged particles of ether themſelves ; ſo that the æther 

ſurrounding each acid particle, by its attra&ior 
of arrangement, will attract ther ſufficient to in- 
velope every particle with a complete atmoſphere, 


by which they EPL the EE and name of 
pure air. 


Thoſe particles, in this acid, or active ſtate, 
combining with particles of the earthy principle in 

_ a ſtate of great activity, mutually attract and ſatu- 
rate each other, ſo as to form that neutral com- 
pound, Tater; for the earthy particles, thus ſatisfy- 
ing the acidifying particles, are each inveloped in 

a 15 mall atmoſphere of plogiſon which in that ſtate, 

R | gives 
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gives them the properties which are called alkaline; 
having a ſtrong attraction to acids: and alſo a pow- 
er of taking into arrangement, ſo great a quantity of 
phlogiſton, as to give them the ſtate and properties 
of inſlammable air. e 


Pure air is therefore compoſed of acidifying 


particles, fully faturated with, and ſurrounded by 
| complete atmoſpheres of æther; and inflammable 
air, of particles of the earthy principle, rendered 
aeriform, by perfect atmoſpheres of phlogiſton ; 
each being in a great meaſure inactive, on account 
of the great extent of its atmoſpheres, which be- 
come leſs excited as their diſtance from their re- 
ſpective actuating fixed principles, as centres, 
increaſes. 


If theſe two airs, or gaſes be mixed together, 


and their reſpective atmoſpheres of ther or phlo- 


giſton be ſtill further extended by means of fire, or 
any ignited body, the external and le/s forcibly al- 
tracted particles of the/e almoſpberes, will unite, and 
/eparate from their reſpective centres; and in that 
ſtate, they will form fire, or light, or both, and 

| eſcape; 
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eſcape; 'ahd at the ſame time, the fixed cy and” 
acidifying principles, each ſtill retaining à c 


portion of thoſe external atmoſpheres, ' by wich 


they were furrounded, and which, to a certain 
extent, they wo powerfully attract, to be eaſily ſe. 


parated from, are by thoſe remaining atmoſpheric _ 


particles attracted to unite, and form water. 


The indefatigable, and juſtly celebrated Dr. 


Prieſtley, hath lately doubted the production, or 


generation of water, by exploding pure and in- 
flammable airs together; becauſe, in his Experi- 


ments, the fluid reſiduum, was not pure” water, 


but evidently contained ſome acid. But thoſe Ex- 
periments, in reality prove no more than this, 
chat the quantity of inflammable air, neceſſary to 
ſupply pblogiſton ſufficient to ſaturate the tber of 
the pure air employed, did not contain emugh of 
the earthy principle, depoſited by that phlogiſton, 
to ſaturate the acid particles ſeparated from the æ· 


ther of the pure air; or, that the quantity of phlo-—- 
giſton in inflammable air, is in 709 great proportion 


to the æther in pure air; in conſequence of which, 
the 5 particles are too much deprived of 
Mm their 
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their ether, and the remainder is in that ſtate ofacti- 
vity, which conſtitutes acidity. So chat if the pro- 
portion of phlogiſton be too great, or of the earth 
too ſmall, in the inflammable air employed, the 

acidifying particles will be left too active, or not 
faturated, and the compound reſiduum will be 
water with a ſlight acidity. 


And that this difproportion, is the cauſe of the 
_ acidity of the water generated, is abundantly evi- 


dent, from comparing the quantity of acid found in 


Dr. Prieſtley's Experiments, with the much great- 
er quantity, which the /ame meaſure of pure air would 
have depoſited, had it been decompoſed by pho/- 
pborus. For in the Drs. Experiments, 500 ounce 
meaſures of pure air only afforded as much acid as 
was equivalent to 12. 54 grains of concentrated 
acid of vitriol; which quantity of acid is capable 
of ſaturating as much vegetable alkali as is con- 
tained in 224 grains of nitre cryſtallized in mean 
temperature. The ſediment of the ſame liquor 
was. alſo ſuppoſed to contain, at leaſt, as much 
* as - the. liquor itſelf. So that the whole 
quantity 
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quantity of acid depoſited may be ſuppoſtd to be 


equal to unh OO NY 


acid. bbs: 


The 500 Ounce meaſures therefore of pure air, 
by combuſtion with inflammable air, depoſited ſo 
much acid as was equivalent to about 25 grains of 
vitriolic acid, which would ſaturate about 15 
grains of ſoda: but had that quantity of pure air 
been decompoſed by combuſtion with phoſphorus, 
it would have depoſited about 380 grains of acid, 
which would have ſaturated ene of _ | 
grains of ſoda, | | | 


But in Dr. Prieſtley's experiments, that quan- | 
tity of pure air, when decompoſed by inflamma- 
ble air, produced only 25 grains of acid, in the 
liquor and ſediment; which together, if we ſup- 
poſe of the ſame kind, and ſtrength, as that gene- 
rated by combuſtion with phoſphorus, would only 
ſaturate 70 grains of ſoda: therefore, as the whole 
quantity of pure air is nearly equally decompoſed 
in both caſes, the other 355 grains of acid muſt 
be contained in the liquor produced by the operati- 

M m 2 on; 
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on; where being zot evident, as an acid, it muſt be 
combined to ſaturation with ſomething capable of 
neutralizing 1 it; and that ſomething muſt either be 
| ether, or carth, or both; but if it were æther, the 
acid would ſtill be aeriform which it is not, there- 
fore; it muſt at leaſt in part be the earthy principle, 
in a ſtate of great activity, or in that ſtate which 
we call alkaline; and that earthy principle in its al- 
Laline ſtate, muſt be ſupplied by the 1000 ounce 
meaſures of inflammable air employed in the expe- 
riment, partly deprived of its phlogifton, by that 
phlogiſton's uniting with the æther of the pure air 
and producing light and fire; in conſequence of 
which, the earthy principle with its alive reſiduum 
of phlogiffon, combines with the acidiſying principle 
with its ave reſiduum of ether, and forms wa- 
ver. 


* But 1000 ounce meaſures of inflammable air, 
. weighing about 60 grains, exploded with 500 
ounce meaſures of pure air weighing about 380 
grains, produce about 440 grains of water, con- 
taining about 25 grains of acid; conſequently, if 

thoſe 
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thoſe 25 grains of acid are abſtracted, the remain- 
der will be water in its perfect, or neutral ſtate. 


It appears therefore, that if the 25 grains of acid 


furniſhed by the pure air, be deducted from the 


weight of the pure air employed, the remainder 
of that pure air, about 355 grains muſt. enter into 
the compoſition of the water. Of what do thoſe 
355 grains conſiſt?—If 100 grains of pure air be 
decompoſed by phoſphorus, the phoſphorus will 
gain 100 grains in weight, and thoſe 100 grains 
are acid, and capable of ſaturating 280 grains of 
' ſoda: conſequently, the weight of pure air is that 
of its baſe, and that baſe is acid; therefore, the 355 
grains, entering into the compoſition of the water, 
in the former experiment, are 355 grains of acid: 
and that quantity is combined with the S of the 
inſlammable air, and neutralized ſo as to form tua- 
ter. But an acid can be neutralized, or diſpoſſeſ- 


ſed of its acid properties, by nothing but the ar- 


thy principle in an active or alkaline ſtate, or by 
elber; therefore, the baſe of inflammable air is an 
car. th, 


But 
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But the inflammable air only weighed about 60 
grains, therefore could not afford more than 60 


grains of earth to combine with, and ſaturate thoſe 


355 grains of acid: conſequently, the proportion 
of the earth to the acid in water, cannot be great- 
er than about 1 to 6. But, water is a neutral flu- 
w, neither evidently acid nor alkaline: therefore, 
the acid compoſing it, muſt be partly ſaturated with 
the earthy principle in an active ſtate, and partly 
with ether. 


But, from Mr. Kirwan's Experiments, pure air 


it ſeems may contain about one eighth of its weight 


of water, and inflammable air about one half; 
therefore, if thoſe proportions be deducted, the 
355 grains of pure air, will be found to contain 
about 310 grains of acid, and the 60 grains of in- 
flammable air, about 30 grains of earth; which 
uniting, will form water, and mix with that which 


they contained already formed. 


Water therefore, in reality, ſeems to be com- 
poſed of a greater number of acid than of earthy 
particles; the proportion, without pretending to 

aſcertain 
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aſcertain it, may be ſuppoſed, for conveniency, to 
be 10 of the former, to 1 of the latter; and conſe- 
quently, the ætherial particles forming atmoſpheres 
around thoſe acidifying particles, muſt he /a far ex- 
tended, as to have only about one 7entbofthe afrvityor 
excitement, which the phlogiftic particles, ſurround- 
ing the earthy particles to a. proportionately leſs 
extent, have: by which proportion, the adtui of 
thoſe <tberial particles, will be ſo diminiſbed, as ta 

render their acidity imperceptible; and the water 
they compoſe, by combining with the more active 
Phlogifton of the earthy particles, will ſtill be neutral 
| 1 90307 0285 79 
When water contains but Ille fire in its inter- 
ſtices, each earthy particle with its ſmall phlogiſtic 
atmoſphere, if unaccompanied with other earthy 
particles, would attract 10 particles of the acidifying 
principle, to its ſurface; and they would arrange 
themſelves around it, in angles of about. 60 
degrees, ſo as to equally divide the ſurface of that 
atmoſpheric earthy particle amongſt them; and in 
that caſe, the external phlogiſtic atmoſphere of 
the carthy particle, would unite with the external 
#therial atmoſpheres of the acidifying particles, 
. an 
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and draw each of them towards it, till their re- 
ſpective internal eſſential atmoſpheres came into 
contact; by which, they would become firmly 
fixed to each other, in that particular mode of ar- 


e * as to form a ſolid grace of tee. 


It appears therefore; when a Abe of ei- 

ing particles with ztherial atmoſpheres, of mode- 
rate extent and excitement, are mixed with a 
ſmaller number of earthy particles, with phlogiſ- 
tic atmoſpheres, of leſs extent and greater excite- 
ment, in a certain proportion, that they counter=. 
act each _ ſoasto —_— n . a 


If theſe neutral or compound nm; de mir 
ed with a number of igneous particles, ſufficient to 
weaken their mutual attraction by expanding their 
atmoſpheres, each earthy particle, will be ſur- 
rounded, by its proportion, of the acidifying par- 
ticles, moderately attracted to its ſurface; but 
not ſo firmly united, but, that every particle can 
be moved with the gentleſt force; fo that the 
whole, will be in that tate of fluidity which we 


call water, In this ſtate, each acidifying particle 


| being 
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being ſurrounded by #tberia! rays, extending in 
all directions, boſe on that ſid? next its particular 
earthy centre, will be attracted with confiderable 
force, by the phlogiſfic atmoſphere of that centre ; 
while the extending outwardly, or in a contrary 
direction, will attract the phlogiftic rays of the neigh« 
buuring earthy centre, extending through that ſpate left 
between the acidifying particles, (attractedat cer- 
tain angles, or diſtances to that ſurface,) tobich is 
oppoſed to thoſe ætherial rays: in conſequence of 
this, the particles of water, have a mulual attrat- 
tian to each other. : 


If the quantity of fire, commixt with theſe par- 
ticles, be diminiſbed, till the reſpective atmoſpheres 
ſurrounding each particle, be ſufficiently con- 
tracted and active, the phlogiſtic atmoſpheres of 
the earthy centres, will gradually attract the æthe- 
rial atmoſpheres of the ſurrounding acidify ing 
particles, till their reſpective imternal, or gfential 
atmoſpheres come into contact; when, they will 
be ſuddenly and violently drawn into cloſe union, fo as 
to become a /olid, or ice; and the fire, before con- 
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. with thoſe atmoſpheres, will become diſen- 
| aged and be expelled. 


But in the ſtate of water, the particles were ſo 

ſlightly connected, as to move in any manner, or 
direction, ſo as to give the moſt ſpace to the mov. 
ing body, and occupy the leaſt room; but now, 
each atmoſphere acquiring its proper force, by 
becoming diſengaged from the interpoſing parti- 
cles of ſire, a certain arrangement takes place, at 
the moment of congelation; every eartby centre 

| altra@s and firmly fixes its proper number of acidt. 
Hing particles to its ſurface, at certain angles or 
daiflances from each other; and as the ætherial at- 
moſpheres of thoſe diſtant acidifying particles, 
attract the phlogiſtic rays of the neighbouring 
earthy particles, extending from the ſpaces be- 
tween their reſpective acidifying particles, tis 
evident, that at this moment of congelation when 
each acidifying particle becomes fixed in its pro- 
per place, to its own proper centre, that it will 
attract the neighbouring particle of water, to ar- 
range itſelf ſo, that it may attract the centre of 


the unoccupied /pace, or ibat part of the neigh- 
| bouring 


. N 
F 
# 
* 
; 
3 
if 
4 
1 
» 
4 
. 
4 


4 


* * — 5 8 5 — I N - _ n K : : . 
35%: i WD wn FF EE I FT eee e ior n een E 0 — 
* * 1 \ * ” 1 k — wi a ——— 4 * 4 


O'N WATER. 2756 


bouring earthy particle, which is 9 diſtan from 
the acidifying particles properly ſurrounding it; 
and in that poſition, or mode of arrangement, the two 
particles will become firmly united, and capable of 
taking others into a /milay arrangement, ſo as to | 
form a ſolid maſs of ice. 


But, if the water, inſtead of being robbed. of 
the quantity of fire neceſſary to its fluidity, be ex- 
poſed to the action of a fil! greater degree of heat, 
equal to 2129 or upwards, that increaſed quantity 
of fire, will diſtend every atmoſphere, of every 
particle compoſing that water, and enter into at- 
moſpheric arrangement with them, by attracting 
and inſinuating itſelf, between every active parti- 
cle, forming thoſe atmoſpheres of either kind: by 
which, they will be ſo extended, and their activity 
ſo weakened, that their reſpective fixed centres, 
will be very far removed from each other; and 
the contrary kinds of particles, forming each par- 
ticle of water, will be but ſlightly connected. 


When 
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When the quantity of fire becomes fo great, as 
to expand thoſe atmoſpheres to a certain extent, the 
ætherial atmoſpheres extending from the ſur- 
rounding acidifying particles of one particle of 
water, will loſe heir power of attracting the phlo- 
giſtic rays extending from the central earthy par- 
ticles of the neigbbouring particles of water; partly 
on account of each atmoſpheric ray being weaken- 
ed by extenſion, and partly by the ætherial atmo-— 
ſphere of each acidifying particle, ſurrounding 
cach earthy centre, being ſo turgid and expanded, 
as to preſs upon each other, and fill up zbo/e ſpaces 
naturally left between them in their ſtate of wa- 
ter; by which, the egre/s of the phlogiftic rays ex- 
tending from each reſpective. earthy centre, will 
be perfectly intercepted, and every attraction be- 
tween the particles of water muſt ceaſe; and cach 
compound particle of water, being thus prevented 
from having any altraction to thoſe near it, the 
turgid atmoſpheres of each, at that moment when 
every counteracting attraction of conſolidation 
ceaſes, will inſtantly and forcibly expand, and recede 
to their full extent from each other, ſo as to aſſume. 
the ſtate of vapour. 


| At 
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At the very moment too, when thoſe a/mg/pberes 
ceaſe to be confined by the attraction uniting one 
particle of water to the other, they will attract in- 
to arrangement a number of the particles of fire, 
which before were only crowded into the interſti- 
ces of the lines of particles forming thaſe atmo- 
ſpheres; by which, they will become ſtill more 
extended, and expand into the ſtate af vapour; 
be diminiſbed, by the number of its particles at- 
with them; in which ſtate, the igueous particles 
muſt loſe confiderably of their activity, ard be- 
come latent: till thoſe atmoſpheres be again con- 
tracted ſo far, that one compound particle can | 
attract another, and become water: by which at. 
traction, the atmoſpheres will be condenſed, the 
fixed centres approximated, and the interpoſed 
particles of fire preſſed out, ſo as ta flow off in 
their active diſengaged ſtate, your n fenſi- 
ble heat. | * | 


It appears therefore, when for the fake of giv- 
ing a general idea of water, I compared one of its 
particles, 
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particles, compoſed of the earthy and acidifying 
principle in active ſtates, to a needle, rendered 
magnetic by having all its phlogiſton excited at 
one of its ends, and all its æther to the other, 
that the compariſon was not ſtrictly juſt; for al- 
though the particles of water are held together, 
by means of the phlogiſtic atmoſphere of the ear- 
thy principle of one, attracting the ætherial at- 
moſpheres of the acidifying particles of others, as 
before aſſerted, yet there is this difference, that 
inſtead of a particle of water being formed of one 
earthy particle, united to one acidifying particle, 
ſo as that each may form one end of the particle 
of water they compoſe, the earthy particle with 
its atmoſphere of phlogiſton, reſembling the ſouth 
pole, and the acidifying particle with its ætherial 
atmoſphere the north pole of a magnet, in reality, 
each earthy particle with its excited phlogiſiic atmoſ- 
phere, is ſurrounded on every ſide by a certain 
number of acidifying particles, actuated by etherial 
atmoſpheres; and thoſe acidifying particles are 
arranged to that earthy centre at certain angles with 
reſpect to each other. 


Suppoſe 
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Suppoſe the angle formed, by the rays extend- 
ing from any two acidifying particles to that ear- 
thy centre, be 60. thoſe 7/rwo particles with their 
etheria! atmoſpheres, and the phlagiſtic atmoſphere 
of the earthy particle in the centre, will reſemble 
an iron rod of a certain length and proper thick. 
neſs, having an etherial magnetic atmoſphere at 
each end, and a phlogiftic one in the centre, particu- 
larly, if it be bent at its centre to an angle of 60%. 
If another rod of the ſame ſize and figure, and ina 
ſimilar ſtateofexcitement, be brought nearand pars 
allel to it, tis evident, that it cannot be attracted: 
but if either of its £/beria/ ends be brought into 
the middle of the /pace between the two ends of the 
former, it will paſs between them, and be aa 
to their phlogiflic centre. In like manner, the 
acidifying particle of one particle of water, will 
paſs between the ætherial atmoſpheres of any two 
acidifying particles partly compoſing another, and 
its tn etherial atmoſphere will be ſo attracted by 
the phlogiflic atmoſphere of the earthy centre of the 
others, that it will be held in that certain poſition, or 
arrangement; and be immoveablyfixed there, if the 
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quantity of fire be not ſo great, as to prevent their 
internal atmoſpheres, from being drawn into con- 


Water appears thereſore, evidentlytobe compoſed 
of particles of the carthy principle, with ſmall atmo. 
ſpheres of phlogiſton in a very active ſtate, com- 
bined with a greater number of acidifying parti- 
cles, with more extended atmoſpheres of æther, 
conſequently, in a leſs excited; ſtate, than the 
phlogiſton of the earthy particles with which they 
are united: the greater activity, of the phlogiſton, 


making up for the deficiency of the number of 


earthy particles, ſo as to enable them to ſaturate 
thoſe acidifying particles, and form with them this 
neutral fluid, water. Their proportions I at pre- 
ſent have not data ſufficient to enable me to de- 
termine. . | 


The decompoſition of water when violently ex- 
panded by means of fire, ſo as to be in the ſtate of 
vapour, or ficam, by iron made hot; ſufficiently 
proves theſe principles; for the earth of the iron 
attracting the acid of the- water, becomes a calx, 

and 
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Ana ain gives ont ix phi ch 
is ſeized upon by the active earthy particles of the 
water, then perfectly diſengaged, and attracted 
by them into arrangement, ſo as to form complete 
Phlogiftic atmoſpheres around them; by which, they 
become'expanded into inflanmable air. The addi- 
tional weight acquired by the earth of the iron, and 
the weight of the inflammable air produced, toge- 
ther, being equal to the weight of the water diſ- 


And as4 further proof, I ſhall juſt mention the 
production of pure air, when pure nitrous na is 
expoſed to the action of light, 


| Nitrous acidis evidetitly compoſed of water, witha a 
ſuperabundance of acidifying particles with ſmall 
ætherial atmoſpheres; conſequently, in an active, 
or acid ſtate. In this compound, the acid parti- 
cles ſtrongly attract the earthy particles of the wa- 
ter; in conſequence of which, they muſt retain 
their proper acidifying particles with a force le/ 
than natural. In that ſtate, if they be expoſed to 
tight, which is a compound of æther and phlogiſ- 

1 ton, 
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ton, thoſe. acidifying particles. will attract the 
æther of the light; and the Phlogiſton ſeparated 
particles, which, by being thus. 8 ſatisfied 
with phlogiſton, will loſe their attraction ty their 
natural acidifying particles, at the very moment 
when thoſe acidifying particles attract æther from 
the light, ſufficient to give them complete amg 
pberes, and enable them to expand. and become 


pure air. 


| Thoſe earthy particles, with their acquired phlo- 
giſton, will be attracted by the particles of nitrous 
acid, and diſſolved or equally diffuſed among them. 


Water is produced, when pure air, which is 
certainly compoſed of particles of the acidifying 
principle, and æther, and inflammable air, which 
is compoſed of particles of the earthy principle 
with phlogiſton, are mixed together in certain 
proportions, and exploded : it is decompo- 
ſed when iron, in proper circumſtances, attracts 
its acid, and at the ſame time gives out phlegi/fon 
enough to ſurround its earthy particles, with com- 
plete 


1 . 
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plete atmoſpheres, which if that ſtate becbme 
inflanmable air: and it likewiſe is decompoſed by 
nitrous acid, which attracts its catthy particles, 
if ar tlie ſame time its acidifying particles cat meet 


with etbey, entough to give them ſufficiently ex- 


rended atmoſpheres; as is the cafe when the mix- 


ture or nitrous acid and water, is expoſed to the 


action of light, with room to expand; in which 
caſe, the acidifying particles of the water, will re- 
fign their eartky particles to the Hitrots acid, and 


attracting the erber of the light, will expand and 


become pure air ; the diſengaged phlogiſton of th 
light being at the ſame time attracted by the car- 


thy particles of the water, and equally diffuſed 
amongſt the nitrous acid: conſequently, water 
is compoſed of particles of the earthy principle with 
phlogifton, united to acidifying particles with #tber, 
mutually ſaturating each other: where, however, 
the acidifying particles ſeem to be moſt numerous, 
and their etherial atmoſpheres moſt extended; and 
conſequently, % aZrve than the phlogiſton ſur- 
rounding, and actuating the earthy particles with 
which they are combined. | 
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I have now explained what I mean by the ele- 
ments of nature; and attempted to. demonſtrate 
their exiſtence; to point out the general ſimple 


properties which each is poſſeſſed of, and to 
- ſhew, that thoſe ſimple elements and properties, 


ſingly, or combined, produce thoſe powerful 
agents of nature, whoſe wonderful effects ſtrike us 
with awe, or fill us with admiration! 


I ſhall here therefore conclude the ſubject; but 
for the ſake of bringing the whole, as much as 
poſſible, into one point of view, ſhall add the fol- 


Towing Recapitulation. 
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Recapitulation. 


8 EW thing is compoſed of matter, actua- 
ted by the property of al traction: by which 
alone all the operations and phenomena of nature 


are produced. 


2. Matter is of two kinds, one of which may 
be called fed, and the other ae. | 


£3; Particles of fixed matter have no property 
but impepetradility, and general at attraFion: but, 


4. Particles of ative matter, when attracted by 


particles of fixed matter, become excited to attract 
each 


Its RECAPITULATION: 


EIS 9. > HELI | os y : — = , — 7 | 
NEED ae ß 0 A EE II 


\ 


each other into arrangement, ſo as to form lines ex- 


tending like radii around the fixed particles; and 


receding from each other as their diſtances from 


thoſe fixed centres increaſe, ſo as to form expand- | 
ed atmoſpheres around them. 


5. The particles of achive matter are of te 
kinds, each being equally attracted by fixed parti- 
cles, and in conſequence of that, excited to at- 
tract particles of its own kind, into a/mo/pheric ar- 
rangement. One kind of theſe active Particles [ 


| call Erber, and the other Phlogifton. 


6. Fixed particles of matter, ſurrounded by at- 
moſpheres of ether, will form compound particles, 
which cannot be decompoſed, becauſe that ether 
can never be attracted with greater force, by any 
thing, than by the fixed particle which 1t already 
is united to: theſe compound particles being 
therefore indeflirufible, will form a fixed, or ſolid 
principle; which I therefore call the Eariby prin- 


ciple. 


7. In 
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J. In like manner, fed particles of matter at- 
tracting atmoſpheres of pblagiſton, will produce 
the indeſtructible WN n mn * 
the acMifrng principle. gat 


y Tra 2172 y 
8. The attire panicles of matter, beſides this 
attraction of arrangement - amongſt ſimilar parti» 
cles, when excited to become atmoſpheric around 
fixed centres, have likewiſe an attruction mutually 
to each. other, when in ſimilar ſtates; by which, 
their particles move into union from their circum- 
ferences, progreſſively to their centres, until thoſe 
reſpective fixed centres are drawn into contact. | 
This attraction between atmoſpheres of the differ. 
ent active particles, drawing and bolding their 
fixed centres together, is called the ditraftior of 
Cobeſion: therefore. | 


9. Particles of the eariby principle, by means 
of the ætherial atmoſpheres eſſential to them as 
principles, will attra& the phlogiſtic atmoſpheres, 
of particles of the acidifying principle, by which 
their reſpective fixed centres will be drawn into 
contact, ſo as to form a ſolid maſs. 


10. Ether 
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10. Ether and phlogiſton being univerſally dif. 
fuſed, in their unexcited- fluid ſtate, are capable 
of penetrating between the lines of active parti- 
cles, arranged around fixed particles, or fixed 
principles; in conſequence of which, one, or both 
will receive a certain degree of excitement from 
eyery fixed particle, or fixed principle ; which 
Excitement, will cauſe them to attract ſimilar 
particles to arrangement, and form lines of æthe- 
rial, or phlogiſtic particles, which would extend 
in all directions, far as creation itſelf, if they were 
not to meet with rays of the oppoſite kind, in a 
ſimilar ſtate of excitement, from other bodies. 
But when rays of æther, or phlogiſton, excited by 
the fixed particles of one body, meet with lines of 
the contrary active particles, excited by an- 
ther, they will draw thoſe bodies into contact: 
the greater the number of fixed particles, the 
greater will be the number of aZive particles thus 
excited; and conſequently, the more powerful their 
attraction. Thus is produced the Attraction of 
Gravity, by which every maſs of matter is con- 
nected with every other. 


11. Fixed 
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11. Fixed particles of matter, give to active 
particles their excitement, by which the active 
particles of one kind, become attractive to thoſe 
of the other; conſequently, the attraction be- 
tween fixed and active particles when in contact, 
is moſt powerful: but, as that attraction is weak- 
ened by diſtance, thoſe atmoſpheres, at a certain 
extent from their fixed centres, will begin to have 
a greater attraction of union to active particles of 
the other kind, than of arrangement to ſimilar parti- 
cles; in conſequence of which, they will attract 
an external atmoſphere of the oppoſite kind, rather 
than extend themſelves, by taking more particles 
of their own kind into arrangement Therefore. 


12. The etherial atmoſphere ſurrounding a | 
particle of fixed matter, ſo as to form a particle 
of the earthy principle, when of a certain extent 
around that fixed particle, will attract an atmo- 
ſphere of phlogifton, by which it will acquire the 
property which is called Alkaline ; if that phlogiſ- 
tic atmoſphere be fully, or widely extended, its 
excitement will be ſmall, and its alkaline proper- 
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ty ſcarcely evident; but, if it be of little extent, 
the eee e will 55 enge * Ne 
435 In like manner, coke ili. clential at- 
moſphere of a particle of the acidifying principle, 
of a certain extent, will invelope itſelf, with an 
external atmoſphere of æther, which will manifeſt 
its activity. by a proportionate _— of that 
1 called 4 Wig 


9145 — is of every fixed par- 
ticle of matter, rendering it a fixed principle, being 
at ſuch a- diſtance from its exciting centre, as to 
have its attraction to the oppoſite active fluid, 
greater, than its attraction of arrangement to ſi- 
milar particles, will a/tra thoſe particles of a con- 
trary kind, into arrangement around them; and to 
a cerlain extent, their attraction of arrangement, 
will be greater than their attraction of union, to the 
Py active 7 1 


15. A 
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15. A particle of either of the fixed principles, 
will therefore, if poſſible, ſurround itſelf with an 
atmoſphere of the oppoſite kind of active particles, 
to that extent, where the attraction of arrange 
ment, ceaſes to be moſt powerful; in which ſtate, 
the n bene aeriform Qanlequently; 

wi | 

16. An earthy particle, with its nn at- 
moſphere of phlogiſton, or in the ſtate of inflam- 
mable air, will not ſenſibly act upon a particle of 
the acidifying principle, with a complete atmoſ- 
phere of æther, forming a particle of pure air; 
becauſe, each is in bat fate, in which, their ex- 
ternal. particles have 10 decided tendency, either to 
arrangement with ſimilar particles, or to unite with 
the pp e kind. m_ | 


17. If thoſe external atmoſpheres be extended by 
heat or fire, with that increaſed diſtance, from 
their reſpective centres, they will acquire a ten- 
dency to unite, as being removed to that diſtance 
from thoſe reſpective centres, where, the altragtion 
of union, exceeds the force of arrangement. 
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18. A particle of the earthy principle, with a 
partial, or ſmall external atmoſphere of phlogifion, 
will, therefore, be in that ſtate of activity which 
we call alkaline; having an attraction of union to 
the acidifying principle, whoſe æther is in a ſimi- 


lar active, or acid ſtate, but having a fill greater 


attraction of arrangement to phlogiſton, which if it 
can meet with, in proper circumſtances, diſenga- 
ged, it will attract, in preference to the acidifying 


principle: as is the caſe when water in the ſtate of 


eum, is expoſed to the action of iron, properly 
heated; the earthy particles of the water, will ſe- 


parate from the acidifying particles with which 


they were combined, to attract into arrangement 
complete atmoſpheres of phlogiſfon, from the iron; 
by which the earth of the iron, will be left to 
unite with the acidifying particles of the water, 
and the earthy particles of that water with their 
complete phlogiſtic atmoſpheres, will expand and 
become inflammable air. So likewiſe, when the 
earthy particles of water, are attracted by nitrous 
acid, its acidifying particles will attract into ar- 
arrangement, the ether of light, and become pure 


air, 
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air, rather than remain united to the earthy part 
cles. mee rene 


19. When choſe external atmoſpheres of the 
earthy and acidifying principles, are very /mall, 
and very active; they will unite, and draw their 
internal atmoſpheres into contact, and union alſo, 


ſo as to form neutral compounds, if each be in 


proper proportion: If they be each of moderate 
extent, when their external atmoſpheres are draun 
into contact, and ruſh into cloſer union, part of 
thoſe external atmoſpheres will be di/engaged, and 
unite and eſcape: but, if each be zidely and fully 
extended; they will be ſo inactive as to form no 
union with each other, capable of ſeparating them 
ſrom their preſent connexions; unleſs by means 
of fire, they be ſo far removed from the centres 
.by. which they are reſpectively attracted, as to ac- 
quire an attraction of union, greater, than that of 
arrangement : in which caſe, part, or all of both 
will unite and form fire, or light; and the more 
active remaining particles of each, if any remain, 
being eus retained by their fixed principles, 
will 
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will unite alſo, and draw thoſe centres into com- 


bination; as is the caſe with pure and inflamma- 
ble air, when by means of fire, they combine and 
produce Fire, Light, and Water. 25 5 


20. No fixed principle will part from its exter- 
nal atmoſphere, unleſs it can acquire the oppoſite 
fixed principle, to attract and ſatisfy it, in the 
place of its active principle diſengaged; neither 
will that active atmoſphere, ſeparate from its fix- 
ed principle, unleſs it can meet with the other ac- 
tive principle wherewith to combine, at the ſame 
time, that their reſpective fixed principles unite: 
unleſs the principles be diſproportionate, in which 
caſe, the alive principle diſengaged from one, 
may be attracted to arrangement around thoſe par- 
ticles of the fixed principle of another, to which it 
hath an affinity, fo as to give them complete atmo- 
ſpheres and render them Aeriform. 
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1. Compound bodies, may contain both the fix- 
ed = active principles, in ſuch proportions, a8 
to have a ſtrong attraction, to both ether and, phlo. 
gion in their common ſtate; in which caſe, they 
will reſemble. two fixed particles of matter, ſur- 
rounded with a compound of æther and phlogiſten; 
if the ether were excited particularly to ſurround 
one fixed particle, the other, being deprived of 
its ſhare of that ether, would exert its u force, 
upon the phlogiſton, and attract * — 
Thus, 2 i ort as 


22. tron, ne ee de 
ly attracts both ether and phlogiſton. If one of 
thoſe active fluids be excited at one end of a rod of 
iron, it will attract all the ſimilar particles, near it, 
into arrangement; while the ober fluid will be- 
come more powerfully attracted, at theotherend of 
the rod, than uſual, by the whole attraction of that 
end, being then exerted upon it alone: therefore, 
it will form an atmoſphere ar that end; and the 
rod will become nagnelic. 
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23. If che etherial end of this magnet, be ap- 
plied to the end of another iron rod in its natural 
ſtate, it will attract and excite all the phion of 


that natural rod to that end, and all its «ther 
will recede to the other, and form an ztherial-at- 
moſphere; in conſequence of which, this fecond 
rod will become a magnet alſo. 


24. The ætherial pole therefore, is like a par- 
ticle of the earthy principle, as being a fixed cen- 
tre with an atmoſphere of æther; inſeparable, on 
account of the ſtrong natural attraction of the iron: 
and the phlogiſtic pole, will reſemble a particle of 
the acidifying principle. The- oppoſite poles, 
like the contrary principles, ' ſtrongly attracting 
each other, but refuſing vey connexion with 
fimilar poles, 


25. Theſe two different magnetic atmoſpheres, 
cannot /eparate from their reſpective poles, by uni- 
ting, becauſe, they both are equally attracted by the 
iron, either ſingly, or combined: therefore, their at- 
tracting each other, does not prevent their being 
fill altracted, and retained, by the iron. 


: 26. Com- 
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26. Compound bodies, containing either æther, or 

phlogiſton in a ſtate of ſore activity, in ſome 

meaſure reſemble the fixed principles, as having an 

attratton' to aftrve particles of the contrary kind: 

and by a proper excitement, they may be made 

to attract thoſe oppy/ite particles, into an atmaſpbe- 
ric form around them, For inſtance, 


27. Sulphur, contains much ' phlogiſton ; and 

being always naturally ſurrounded by both æther 
and phlogiſton in their common ſtate, when its ſur. 
face is excited, it will attract an atmoſphere of 
ether; and the iphlogiſton, naturally combined 
with that æther, by being thus ſeparated, will 
become equally excited; but the ſulphur hath no 
attraction for pbiagiſton, therefore it muſt unite it- 
ſelf to the ſurface of the rubber. = 


But in this caſe, the quantity of ætber being 
great, and the degree of excitement, which the 
phlogiſton of the ſulphur is capable of giving, 
being ſmall, the attraction of arrangement of that 
ether muſt be leſs, than the attraction of union to 

| "WY - Phlogiſtan; 
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phlogiſton; as being ex/ended further from the ex- 


citing ſurface, than where the attraction of atrange- 
ment, ceaſes to be moſt powerful: in conſequence of 
which, its external particles will ſtrongly attract 
the external particles of the phlogiſton ſeparated 
from it, or excited to the ſurface of the rubber: 
and when that union is deſtroyed by the ſeparation 
of the rubber, from the ſurface of the ſulphur 
which it excites, the attraction of union, of the 
æther, to the oppoſite principle, being % in full 
force, it will immediately attract an external atmo- 
ſphere of phlogifton, from the æther and phlogiſton 


| ſupplied by ſurrounding bodies, in their common 


ſtate; which phlogiſton it will take along with it: 


at the ſame time, that the pblagiſton excited to the 


rubber, will ſurround itſelf with the etber, diſen- 
gaged from 7hat phlogiſton which now forms the 
external atmoſphere of the ſulphur: ſo that the /ul- 
pbur will have attracted to its ſurface, an atmo- 
ſphere of ether ſurrounded by another of phlogiſ- 
ton, and be negatively electrified; while its rub. 
ber, will poſſeſs an atmoſphere of phlogiſton, with 
an external one of zther, and be poſitively electri- 
fied, 

| „ 28. Gl_h 
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28. Gl2ſs, on the contrary, by friction, will at- 
tract to its ſurface an atmoſphere: of phlogiſton, 
which will aſſume an external atmoſphere of tber: 
while the oppoſite active principles, ſeparated 
from thoſe, will form an ele#ric atmoſphere of 
ether, enveloped with an external one of pole 
_ on the rubber. So rl 
| Ns 3 1. wrde late, reſembles a 
particle of earth in its alkaline, or aeriſorm 
ſtate; being a fixed centre, with an internal 
atmoſphere of æther, attracting an external 
one of phlogiſton: and glaſs, when excited to 
become electric, is like a particle of the acidifying 
principle, in its acid, or aeriform ſtate.” The 
two fixed principles, in theſe ſtates, will attract 
each other, unite, and diſengage, at leaſt part of 
their external atmoſpheres: but the oppoſite electric 
atmoſpheres, will 4otb unite with their contraries, 
and oally ſeparate in the ſtate of fire, or light ; be- 
cauſe, they were not ſo ſtrongly attracted, by their 
reſpective exciting ſurfaces, as to be infeparable; 
thoſe ſurfaces, in reality, only exciting them by 
virtue of the active principle, moſt excited and 
powerful in each. 


Qqz 29. Ather 
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30. Ether and phlogiſton in very different 
ſtates of excitement, have no action upon each 
other; for if æther be greatly excited, and phlo- 
giſton but gently ſo, the attraction of arrangement 

between the particles of æther, will not give place 
to the weaker attraction of union, of the ſlightly ex- 
cited particles of phlogiſton: ſo that in fact, a 
needle may be ſurrounded with a magnetic atmo- 
ſphere, an electric atmoſphere, with light, with 
fire, with air, and at the ſame time, with odor- 
ous particles, flowing off, or ſurrounding it in 
every direction, none .of which, interfere with 
the other, but all preſerve their peculiar proper- 
ties, and produce their proper W without! in- 
ce each other. 


E When ether and vllt combine and ſepa- 
rate, form ſolid bodies or principtes, they may 
become exciting baſes to each other; in ſuch a caſe, 
if the phlogiflon be moſt excited, or active, it ap- 
pears probable, that they form Fire, which, be 
that as it may, is certainly a compound of the two 
active ſubtile principles, and is capable of perva- 
ding every ſubſtance, and is ſubject to the laws of 
fluidity ; having however, a peculiar attraction, or 

p power 
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32. By chi general attraction to aZive particles, 
of both kinds, fire not only flows readily into the 
ſpaces left between the lines they form by arrange- 
ment, but alſo inſinuates itſelf between each parti- 
cle in conſequence of which, the -atmoſpheres 
they form, become extended, and their attraction 
to their reſpective centres weakened; ſo that atmo- 
ſpheres of the contrary kinds, which &efore, were 
inactive, having as great an attraction to their re. 
ſpective centres, as to each other, a being fur- 
ther removed from thoſe centres, their attraction 
of union, or tendency to unite with each other, be- 
comes greater, than their attraction of arrangenient; 
in conſequence of which, they will now attract 
and decompoſe each other, firſt drawing their re- 
ſpective centres, or fixed principles into contact, 
and then leaving them, combined together, to , unite 
themſelves, and paſs off, in the ſtate of Fire, or light. 
In every caſe; however, its combinations feem 
to be thoſe of xeceſity, owing to the quantity of it 


—_— as it readily leaves bodies, howſocver 
accumulated, 


Ry 
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accumulated, to flow. into other bodies, containing 
a leſs quantity of it: except theſe, containing much 
ether, with which it ſeems to have a peculiar af- 


© _ finity; and which ſeems: to prove the conjecture, 


that / the phlogrfor, entering into its compoſition, 
is more excited, or aclite, than its ether. 


33. When zther and phlogiſton are ſeparated 
from their fixed principles, and combine, in a 
certain manner, they form Light; which, paſſes 
unaltered, and uninterrupted through bodies con- 
taining much ether, as ſeeming to have no at- 
traction to them. But thoſe ſubſtances which 
contain much phlopifton, aiiraf and detain it in its 
paſſage through them; by which detention, it - 
es its peculiar arrangement and properties, and is 
changed into heat, or fire ; which gives ſufficient 
room to conjecture, that the ether, partly compo. 
ſing Light, is more excited, or ave, or expoſed to 
ation, than its other part, its phlogiſton is: and, 
as fire and light are compoſed of the fame princi- 
ples,” and are convertible the one into the other, it 
ſeems probable, that their peculiar properties as' 
fire, or light, depend upon the phlogifon being 
| moſt 
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moſt active, or moſt expoſed to action when 
forming fire, and when the æiber is moſt ſo, they 
become Light. Therefore we may ſuppoſe, that 


34. Different particles of Light, have different 
propertions of ether; and that the different fates, or 


degrees of excitement of that ether, produce 'rays o 7 


light, acting upon the optic nerves with ſuch di- 
ferent degrees of force, as to produce the 21 82 
of different colours ; therefore, . 


35. Bodies, compoſed "with Phlegifton, will na- 
turally attract to their ſurfaces, the every whore 
ſurrounding ether, and that etber will be in differ= 
ent ſtates of excitement, according to the ſtate of 
the combined phlogiſton of the body. When a 
ray of light falls upon a body of this kind, the/e 
particles of that light, whoſe ether is in a miar 
ſtate of excitement, with the' ether ſurrounding 
the body, will be completely repelled, or reflected. 
and the body will appear to be of the particular 
colour, which that reflected ray, naturally excites 
in the eye: while the other rays, will be partly ad- 


| n. and by being mixed together, will produce 
beat, 


' ” p 
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beat, or fire; and, being partly reflected, but with 
leſs force, or velocity, than the other particular 
kind, would produce a dull white, . did not that 
oiber yay, more perfecty and potently reflected, 

overpower it. Therefore tis probable, that, 


36. No bodies reflect any certain ray, or appear 
of any diſtinct colour, but thoſe ſurrounded with 
ether, in a ſtace of excitement, iar, and equal 
ro the excitement of the iber, of ſome certain rays, 


or particles of light; which particles, by that means 


are refleZed with that degree of force, or velocity 
neceſſary to produce the ſenſation, or diſtin idea 
of a certain colour; in all other ſtates, the rays of 


light are ſo reflected, as to produce the ſenſũtion 


of white, of different degrees of intenſity, pro- 
portionate to the force with which they are reflect- 
ed; or if a pb/ogztic body, hath no ætherial atmo- 
ſphere, or none capable of reflecting any of them, 
they will be aborted and charged into fire, and the 
fubſtance will appear to be Hack, and become 
Seated, in proportion to the quantity of light ab- 


| fared. 
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